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ABSTRACT 
Hydrobiologica! characteristics of the river Brahmaputra were 
analysed on monthly basis over the 24 month period of study. The 
average water temperature in the river ranged from 18.1 to 28.3 "C, 
while the pH varied between slightly acidic to alkaline (6.8 to 7.6). The 
variation in dissolved oxygen was from 4.0 to 10.5 mg/1 and that in 
carbon dioxide from 1.2 to 4.6 mg/I. Alkalinity was low to medium 
(20 to 81.0 mg/1), conductivity varied between 22.5 to 142.3 (imhos/cm, 
while total dissolved solid ranged from 11.6 to 70.3 mg/1. 
The planktonic population was low in the river with its density 
ranging from 14 to 64 uA. It included mainly Bacillariophyceae, 
Chlorophyceae, and Myxophyceae. Bacillariophyceae fluctuated 
between 10.7 to 81.«%, Chlorophyceae 13.6 to 64.3% and 
Myxophyceae 3.6 to 25%. Among zooplankton, copepod and rotifer 
were found in small number. The population of periphyton ranged 
between 2660 to 28,320 u/cm^ showing distinct variations with season. 
Periphyton population was higher during winter. The main periphyton 
groups encountered were Bacillariophyceae, Chlorophyceae and 
Myxophyceae. Bacillariophyceae dominated over Chlorophyceae. 
Myxophyceae population was all time low (1.8 to 8.7%). Animal groups 
were almost absent, except the nematodes, which occurred during the 
month of June. Macrobenthos population in the river ranged from 32 to 
381 no./m .^ During winter and post-monsoon months benthic fauna were 
the maximum. Minimum benthic population was seen during monsoon. 
Morphometric and meristic characters were studied in Labeo 
gonius from the river Brahmaputra. The ratios of different body 
measurements and their relative percentage to total length were 
established. The regression of different body measurements on total 
length was carried out and these were found to be linear in both the 
sexes. No sexual dimoq)hism could be seen in morphometric and 
meristic characters of the fish. 
The biology of L gonius from the river Brahmaputra was also 
studied. The lengtii-weight relationship (LWR) in this species followed 
the cube law. There was no significant difference in the values of 'b' in 
fish of different size and sex. The equation of LWR were 
Log W = -13.082 + 3.3198 log L (r = 0.9676) for Juvenile; 
Log W =-2.323 + 3.159 log L (r = 0.9754) for male; Log W = -11.58 + 
3.0085 log L (r = 0.9754) for female; Log W = -11.804 + 3.159 log L 
(r = 0.9696) for gutted male; and Log W = -11.082 + 2.8989 log L 
(r = 0.9676) for gutted female. 
The relative condition factor (Kn) was higher in smaller size-
group. It declined with increase in size. The variations in Kn values in 
different months followed a similar pattern in both the sexes. Maximum 
Kn values were recorded in June and minimum in December. Variations 
in Kn value was also found to be closely related with changes in 
gonadosomatic index of fish. The observed variations in Kn were 
attributed to factors like variations in environmental condition, 
availability of food and maturity of gonad. 
The anatomical features of L gonius revealed that it is a 
herbivorous fish. Inferior mouth, thick lip, extremely long alimentary 
canal, seemed best suited for its herbivorous feeding habit. The food of 
L gonius mainly consisted of decayed organic matter, mud, sand, and 
both phytoplankton and zooplankton. Zooplankton appeared to be the 
main food of fiy and fingerling. In adult, detritus and mud were found to 
substitute the planktonic food. As the fish is bottom feeder, some 
amount of sand was encountered in the stomach of all the fish. 
Zooplankton was completely absent in fish of larger size-group. Among 
planktonic food, Bacillariophyceae formed a greater proportion of food 
composition. Seasonal variation was also noticeable in the gut content of 
L gonius. Planktonic food was maximum during the period from 
September to March, which was substituted by detritus and mud during 
the monsoon months. Feeding intensity was higher during October to 
November. During vwnter (December to January), the gastrosomatic 
index (GSI) was low. GSI registered an increasing trend from February 
to April. A diminishing trend in GSI during May to August indicated 
towards low feeding intensity in both the sexes, especially in female and 
this was ascribed to maturation of gonad during the period. During 
monsoon months heavy rainfall caused dilution of food items, leading to 
scarcity of food, and hence intensity of feeding was low during this 
period. Intensity of feeding was higher in juvenile than the adult fish. 
There was no significant difference in GSI of male and female fish. 
However, feeding intensity was sUghtly lower in female fish. Relative 
gut length (RLG) was found to increase with the size of the fish. As the 
fish shifted from planktivorous to herbivorous feeding habit, their RLG 
increased subsequently. 
The average sex ratio of L gonius from the river Brahmaputra 
was found to be 1: 1.14. The male attained maturity at 172 mm while the 
female at 186 mm total body length. The spawning season of the fish 
commenced in late July and continued up to August. The ovaiy 
contained a single batch of ova and spawned only once during the year. 
Rise in water temperature and heavy showers and other physico-
chemical factors appeared to stimulate the spawning of this species. The 
gonadosomatic index was found to reach its peak value in male and 
female during June and July, respectively. The fecundity in L gonius 
ranged from 18,697 to 2,03,233, with an average of 99,098. The 
fecundity followed the cube law with respect to fish length. Fecundity 
seemed more related to weight than the length of the fish. The 
observations on various aspects of breeding biology of L gonius from 
the river Brahmaputra were generally comparable with the findings on 
several other species of Indian carps. 
During 2000-01, the total fish landing at Uzan Bazar fish landing 
centre. Guwahati was 258.85 tonnes of which the contribution of L 
gonius was 10.27 tonnes. It constituted around 3.96% of the total catch. 
In 2001-02 the total fish landing at the above centre was 608.72, tonnes 
with L gonius contributing 22.66 tonnes or 3.72% of the total fish catch. 
Fishery of this species was found to commence in July and continue till 
December in the river Brahamputra. The peak fishing season was from 
July-August -The maximum landing were reported for fish of 1-year 
group, up to 150 mm in total length. The retail price of fish during the 
period was found to fluctuate between Rs. 100-170 kg ^ Fishing gears 
such as cast net, gill net, dip net, bag net, drag net, hook and line were 
generally found to be used for catching L gonius and other fish species 
from the river Brahmaputra. 
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GENERAL INTRODUCTION 
GENERAL INTRODUCTION 
The mighty river Brahmaputra, often referred to as moving 
ocean, is the hfe-line of the North-east India, particularly the state of 
Assam. The river originates from Chemayung mountain at an elevation 
of 5150 MSL and rolls down the Assam valley from east to west for a 
distance of 730 km, as oscillating and variable channel having an 
average width of 8 km. It flows placidly on gradient of 1 m per 8.5 km 
and lays down, during flood, a blanket of fine silt that gives the land its 
fertility. During its course in Assam, the river receives as many as 47 
tributaries from the north and south banks. The nortii bank tributaries 
have very steep slope, being mostly hilly. They are shallow, braided 
shifting channels widi coarse sandy bed and heavy silt discharge. On the 
contrary, the south bank tributaries have low gradient, deep meanders, 
while the east-west chaimel has comparatively low silt discharge. The 
river loses its gradient rapidly as it flows down to lower Assam, spilling 
itself into numerous wetland formations. It has large number of 
perennial tributaries, numerous hill streams and connected beels. The 
Brahmaputra valley has unique hydrodynamics due to geomorphologic 
conditions and frequent tectonic activities in the region. This makes the 
river and the associated wetlands into a complex anastomosis of lentic 
and lotic water bodies. The Brahmaputra and its major tributaries have a 
combined length of about 4500 km, besides, the beels cover an area of 
around 1 lakh hectares. The Brahmaputra basin has catchment area of 
5,80,000 km^ up to its confluence with the Ganga in Bangladesh. The 
Brahmaputra river traverses a distance of 1625 km in Tibet, 918 km in 
India and 337 km in Bangladesh. Its bed is built up of fine alluvial soil, 
with rock at several places (Plate 1). 
The maximum (85%) rainfall in the Brahmaputra basin occurs 
during the monsoon months of June to September due to southwest 
monsoon. Besides, the valley gets a good amount of rainfall in the 
months of April and May, which results in flooding of the river. On an 
average, die Brahmaputra river system has an estimated mean annual 
flow of 19,557 m^/s, accounting around 33 % of the total annual water 
resources of India. 
The Brahmaputra and the associated water bodies form tiie 
backbone of capture fisheries in the state of Assam. Unlike other river 
systems of India, which are under several environmental stresses due to 
anthropogenic factors, Brahmaputra remains relatively pristine. The fish 
fauna of Assam is one of the richest in India, and river Brahmaputra, 
with its myriads of perennial tributaries, affords lucrative fishery of 
various fi^shwater ichthyofauna. It harbours some of the finest fish 
species such as the Indian major carps {Labeo rohita, L calbasu, Catla 
catla and Cirrhinus mrigala), catfishes {Wallago attu, Silondia silondia, 
Aorichthys seenghala, A. aor, Bagarius bagarius and Ompok 
bimaculatus), etc. 
Fisheiy is one of the important sectors of rural economy in 
Assam. About 95% of the population in the state consumes fish as an 
essential supplement of the staple food. Fish also is popular diet among 
all communities of Assam. Although over 95% of the population 
consumes fish, the state produces less than 50% of its total fish 
requirement and as such the per capita consumption is less than 6.70 kg 
per annum compared to the country's average of around 11 kg per 
annum. 
Fish remained an important food the world over fiom time 
immemorial and have been investigated more than any other animal 
group for their nutritional value, biology and many other aspects of their 
life history. 
The study of physico-chemical characteristics of freshwater 
bodies in India remains largely restricted to ponds and lakes. Although 
seasonal variations in physico-chemical parameters in different water 
systems have been studied by a number of workers (Chacko and 
Ganapati, 1949; Chacko and Srinivasan, 1955; Chakrabarty et al., 1959; 
Pahwa and Mehrotra, 1966; Laal et fl/.,1982, 1986, 1988; Jhingran, 
1991; Karmakar et al., 1994, relatively few studies have been made on 
the river of northeastern India. Singh et ai (1982), Kohli (1984) and 
Pathak et al. (2000, 2001a, b) have studied some ecological parameters 
of the river Brahmaputra. 
Labeo gonius, a medium sized carp (plate 2), contributes 
significantly to the inland fish catch firom the river Brahmaputra and 
beels of Assam. The fish is also reported to siq)port a significant fishery 
in Bangladesh, where substantial quantity of this species is sun dried. In 
Assam, L gonius is also widely cultivated in polyculture system. Fish 
farmers in Assam prefer L. gonius over C. mrigala in iheir culture 
system. In recent years, there has been a good demand for local carps, 
and this has encouraged more and more fanners to take up culture of L. 
gonius along with other carp species. Since L gonius prefers to dwell in 
shallow water, its habitat in the Brahmaputra comprises both the main 
river as well as adjoining flood plain wetlands. Its biology in 
Brahmaputra needs to be investigated due to unique geomorphologic 
and hydrographic condition of the habitat. Information on the biology of 
this species inhabiting the agro-climatic condition of North-east India is 
scanty and preliminary in natiu'e. Any scientific programme of fisheries 
management would require an understanding of the salient features of 
biology of the species concerned and the magnitude of fishery it 
supports. 
There are numerous studies on different aspects of the biology of 
freshwater fishes of India (Mookerjee and Ghosh, 1945; Chacko and 
Job, 1950; Chacko and Ganapati, 1951; Varghese, 1961; Lai and 
Chatterjee, 1962; Pillay and Rosa, 1963 ; Qayyum and Qasim, 1964 a, b, 
c; Ranganathan et al, 1964; Ranganath and Radha, 1966; Lai and 
Dwivedi, 1965; Bhatt, 1970; Natarajan, 1971; Devaraj, 1973; 
Hanumantharao, 1973; Khan and Jhingran, 1975; Sinha, 1975; 
Chakrabarthy and Singh, 1978; Jhingran and Khan, 1979; Pisolkar and 
Karamchandani, 1981; Ranakrishniah, 1983; Thakur and Das, 1986; 
Kolekar and Choudhury, 1989; Sunder, 1990; Chondar, 1999). 
A good number of workers have also studied the morphometries 
of fishes, notable among these are the work of Pillay (1957), Tandon 
(1962), Gupta (1970), Seshappa (1970), Dehadrai etal (1973), Chondar 
(1974,1975), Tariq et al {1971); Srivastava and Tyagi (1979), Dwivedi 
and Ratan (1980), Jayaiam (1980,1981), Chaudhuri and Dwivedi 
(1985), Piska (1990), Devi et al (1991), Bhatt et al. (1998), and 
Shanmugam et al. (2000). 
A few workers have also studied the morphometry of L. gonius 
(Day, 1878; Shaw and Shebbeare, 1937; Srivastava, 1968; Unnithan, 
1978; and Chatterji, 1988). 
Among the important studies on length-weight relationship are 
those of Jhingran (1952,1968), Natarajan and Jhingran (1963), Antony 
raja (1967), Kamal (1967b), Narasimham (1970), Sehgal et al. (1970), 
Sinha (1972, 1973), Thakur and Das (1974), Pathak (1975), Thakur 
(1975), Chatterjee et al. (1976, 1980), Soni and Kathal (1979), Pathani 
and Das (1980), Sultan (1981), Vinci and Sugunan (1981), Shyam 
Sunder et al. (1984), Sivakami (1987), Dasgupta (1988), Khan (1988), 
Choudhury et al. (1990), De and Datta (1990), Siva Reddy and Rao, 
(1992), Kalita and Rath (1995), Goswami and Sarma (1996), Goswami 
et al. (1996), Das and Sarwar (1997), Ujjania and Sharma (1999), 
Shanmugan, et ai (2000), Sunil (2000), Khan et ai (2001), Mitra (2001) 
and Udupae/aA (2003). 
Several workers have studied the length-weight relationship in L 
gonius firom different habitat (Chondar, 1972; Parameswaran et ai, 
1974; Unnithan, 1978; and Chatteiji, 1981). 
Food and feeding habit of different Indian fish species was 
studied by earlier workers who provided valuable information. 
Pioneering contribution on this aspect are those of Khan (1934); 
Mookerjee and Ghosh (1945); Mookerjee and Ganguly (1948), Kapoor 
(1953), Misra (1953), Das and Moitra (1955,1956,1963,2002), Mitra 
and Mahapatra (1956), Alikunhi (1958), Menon and Chacko (1958), 
Vasisht (I960), Khanna (1961), Varghese (1%1), Saxena and Chitiy 
(1964), Kamal (1964,1966,1967a), Singh (1967), Agarwal and Tyagi 
(1969), Moitra and Sinha (1971), Kalimurthy and Rao (1972), Rao 
(1972), Chatteiji et al. (1978,1992), Das and Padiani (1978), 
Karamchandani and Misra (1978), Das and Srivastava (1979); Saxena 
(1980), Singh and Sammuel (1981), Vinci and Sugunan (1981); 
Dasgupta (1982, 1989, 1991, 1996, 2001, 2002), Biswas (1986,1987, 
1994), Sharma (1987), Geetha et ai (1990), Kurup (1993), Kohli and 
Goswami (1996), Das and Goswami (1997), Basudha and Vishwanath 
(1999), Kurian and Inasu (2001). 
Several workers have studied the different aspects of alimentary 
system, food and feeding habit of L. gonius. Mookerjee and Ghosh 
(1949) studied the food and feeding habit and utilization of plant 
material by adult L. gonius. Das and Moitra (1963) observed 
herbivorous feeding habit in this species. Parameswaran et al. (1974) 
studied the feeding in different stages of growth in this fish from 
Sibsagar tank in Assam. Chatterji et ai (1978) confirmed bottom-
feeding habit in the adult L gonius. Both herbivorous and bottom 
feeding habit in juvenile L. gonius have been reported by Unnithan 
(1978). 
Studies on the reproductive biology of Indian fishes have been 
made by several workers in the past (Khan, 1924; Ahmad, 1936,1944; 
Hora, 1945; Mookerjee and Dasgupta, 1944; Alikhuni and Rao, 1951; 
Alikhuni, 1956; Prabhu, 1956; Jhingran,1961; Qasim, and Qayyum, 
1962,1963; Bhatnagar, 1964,1972; Das, 1964; Matiiur, 1964; Qayyum 
and Qasim,1964a, b, c; Parameswaran et al., 1970,1972,1974; Saxena, 
1972; Khan and Mukhopadhyay, 1972; Pathak and Jhingran, 1977. 
Recently, some aspects of breeding biology of fresh water fishes have 
been reported by Pathani (1981), Vinci and Sugunan (1981), Biswas 
(1982), Nautiyal (1985), Somvanshi (1985), Dobrial (1988), Fatima and 
Khan (1993), Jessop (1993), Kiirup (1994), Agarwal (1996), Gaur and 
Pathani (1996), Kalita and Rath (2000), and Borah (2002). 
Several reports have also appeared on breeding of L gonius from 
different water bodies (Ray et ai, 1969; Chondar, 1972; Parameswaran 
et ai, 1974; Siddiqui et aL, 1976; and Unnithan, 1978). 
The present work, carried out from October, 2000 to September, 
2002 and presented in the form of this thesis, is the first detailed study 
on various aspects of the biology of L. gonius from the river 
Brahmaputra. The thesis has been divided into two parts. Part I of the 
thesis provides information on the habitat, and morphometric and 
meristic characters of this species. Part II of the thesis deals with various 
aspects of the biology and fishery of L gonius. 

Taxonomic status, vernacular names and (&tnbutkm oiLabeo gpnius (Ham.) 
Taxonomy 
Phylum 
Sub-phylum : 
Superclass 
Class 
Sub-class 
Division 
Sub-division : 
Order 
Family 
Sub-family 
Genus 
Species 
Vernacular name 
Assamese 
Bengali 
Hindi 
Oriya 
Telegu 
Punjabi 
Bangladesh 
Pakistan 
Burma 
Chordata 
Vertebrata 
Gnathostomata 
Osteichthyes 
Actinopterygii 
Cyprini 
Teleostei 
Cypriniformes 
Cyprinidae 
Cyprininae 
Lxibeo 
gonius 
Bahtoor, Kurhi 
Kurchi, Goni 
Cursa, Keli, Colloose 
Khursa 
Mosoo 
Seereha 
Gonia, Gharuiey 
Cir-re-Oh 
Nga-hoo, Nga-dane 
Distribution 
L. gonius is found throughout India, Bangladesh, Burma, Nepal 
and Pakistan. In India, the fish is distributed in the North-west 
provinces, Bengal, Orissa to Ganjam, as low as Kistna, Assam and 
Burma. The species has been reported from the Jamuna, Mahanadi, 
rivers of Kimiaon Himalayas, river Kali, Rajasthan waters, and 
Kaziranga Wildlife Sanctuary (Talwar and Jhingran, 1991; Chondar, 
1999). 

PART-I 
Chapter I 
PRELIMINARY OBSERVATIONS ON HYDROBIOLOGICAL 
CHARACTERISTICS OF THE RIVER BRAHMAPUTRA WITH 
REFERENCE TO HABITAT OF LABEO GONJUS (HAM.) 
Introduction 
The river Brahmaputra, Barak and their numerous tributaries, 
floodplain wetlands and swamps of the North-east are the natural 
habitat of Labeo gonius. Besides, shallower part of the small 
tributaries, with plentiful growth of submerged weeds, are the 
preferred habitat of this fish. Ponds are also suitable environment for 
the propagation of L. gonius. In Assam, the fish are widely cultivated 
in ponds in polyculture of carps. Since overall environmental 
condition of the habitat plays a vital role in sustaining better growth 
rate and suitable propagation of the species, it is essential to have a 
proper knowledge of the important water quality parameters which 
are likely to influence the growth offish food organisms and the fish 
as well as the productivity of water. Very little work has been done 
to unravel the dynamics of such a vital component of the aquatic 
ecology of open water in North-east India. Earlier contribution on 
ecology and hydrobiology of the river Brahmaputra and its 
tributaries are those of Singh et ai (1982), Pathak et aL (1999, 2000, 
2001b). During the present investigation an attempt has been made to 
study certain hydrobiological characteristics of the river 
Brahmaputra with reference to habitat of Z.. gonius. 
Materials and Methods 
Water sample 
Water sample was collected in sampling bottle from two 
sampling sites (Plate 3-4) of the river Brahmaputra during the period 
from October, 2000 to September, 2002. Physico-chemical 
parameters such as temperature, pH, dissolved oxygen, carbon 
dioxide, alkalinity, hardness, total dissolved solid, conductivity and 
transparency were analysed using standard methods (Welch, 1948; 
Welcher, 1963; Jhingran et ai, 1969; APHA, 1998). 
Plankton 
100 litre of river water was filtered, using No. 25 nylobolt 
plankton net, at each time of collection of plankton sample. The 
collected plankton were preserved in 5% formalin in separate 
plankton tube. From a known volume of plankton sample, counting 
was done by using the Sedgwick-Rafter count method (APHA, 
1998). The planktonic organisms were identified up to generic level 
following the standard schemes of identification (Ramanathan, 
1964; Philippose, 1967; Edmondson, 1959, Needham and Needham, 
1966). The plankton unit per litre were obtained using the equation 
No. or unit / L ^ 
C X 1000 mm ^ 
L x D x W X S 
Where, 
C = number of organism counted 
L = Length of each strip (S-R cell length), mm 
D = depth of each strip (S-R cell depth), mm 
W = Width of each strip (Whipple grid image width), mm 
S = number of strip counted 
Periphyton 
Periphyton were collected by scraping one to two square 
centimetre surface area of stone, boulder and wood submerged in the 
running water. The collected sample was preserved in 4-5% 
formalin. From a known volume of sample, counting was done by 
using the Sedgwick-Rafter count method (APHA, 1998). The 
periphytic forms were identified up to generic level following the 
standard schemes of identification (Edmondson, 1959; Needham and 
Needham, 1966). The periphyton u/cm^ was obtained using the 
following formula: 
Cells Total volume of scrapmgs 
Cells (unit)/cm^ of = x 
slide surface ml of suspended Area of slide or slides(cm') 
scrapings 
Benthos 
Ekman dredge (15.2 x 15.2 cm) was used for the collection of 
bottom biota. A metal sieve (No. 40) was used for segregating the 
bigger animals while a piece of Organdie was placed below the sieve 
to retain smaller forms. A pair of fine forceps and a hand lens were 
used for picking the smaller animals, which were preserved in 10% 
formalin for further study. Five samples of Ekman dredge were 
collected randomly from each site during every collection, and an 
average of this taken as the standing crop of the particular site. 
Benthic forms were identified up to genera following schemes of 
Edmondson (1959), and Needham and Needham (1966). The number 
of macrobenthos per square metre was estimated using the formula: 
ah 
Where, 
N = number of macrobenthos per square metre 
n = number of macrobenthos per sampled area 
a = area of Ekman dredge in square metre 
h = number of hauls 
Results 
Monthly values of physico-chemical parameters such as 
temperature, transparency, pH, dissolved oxygen, carbon dioxide, 
alkalinity, hardness, total dissolved solid and conductivity in the 
river water have been given in Table 1. The biotic communities are 
shown in Table 2-4. During the investigation two samplmg sites of 
the river Brahmaputra near Guwahati were taken into consideration 
and the data represent the average values. 
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Water 
The water quality parameters showed considerable variation 
in different months of the year. The water temperature varied from 
18.1 to 28.3 ^^ C, the maximum water temperature (28.3 ''C) was 
recorded during June while the minimum (18.1 "C) during January. 
The pH ranged from 6.8 to 7.6. The pH was relatively high during 
winter compared to remaining part of the year. The dissolved oxygen 
content of water fluctuated between 4.0 to 10.5 mg/l. The maximum 
dissolved oxygen was recorded in December and the minimum in 
June. Free carbon dioxide content ranged from 1.23 to 4.6 mg/l, with 
the minimum values occurring in February and the maximum in July. 
Total alkalinity varied between 20.0 to 81.0 mg/l during the year. 
The hardness ranged from 25.0 to 85.5 mg/l, with the minimum 
values occurring in July and the maximum in January. The values for 
specific conductivity ranged from 22.5 to 142.3 (|imhos/cm). The 
total dissolved solid ranged from H . 6 to 70.3 mg/l during the year. 
Transparency (Secchi disc depth) of the river water ranged from 15.0 
to 40.0 cm. 
Plankton 
The plankton density ranged from 14 to 64 u/1 during different 
months of the year (Fig.l). Phytoplankton population was dominated 
by Bacillariophyceae (10.7 to 81.8%), followed by Chlorophyceae 
(13.6 to 64.3%) and Myxophyceae (3.6 to 25%). Higher plankton 
count was recorded during the month of July (64 u/1) with 65.6% 
Bacillariophyceae, followed by Chlorophyceae (29.7%) and 
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Myxophyceae (4.7%). The lowest plankton population (14 unit/1) 
was found in the river water during December which included 
Bacillariophyceae (71.4%) followed by Chlorophyceae (21.4%) and 
Myxophyceae (7.1%). Zooplankton occurred in lower percentage (1 -
13%) which included copepod and rotifer. Among Bacillariophyceae, 
Amphora, Melosira, Fragilaria, Pinnularia, Surirella, Anomoeneis, 
Gomphoneis, Cymbella, Synedra, Navicula, Diatoma and Gyrosigma 
were found in the river water. The different genera of Chlorophyceae 
observed in the river water were Ankistradesmus^ Pediastrum, 
Selenastrum, Staurastrum, Spirogyra, Scenedesmus, Tribonema, 
Crucigenia, Cosmarium^ Ulothrix^ Microspora, Closterium and 
Closteriopsis. Myxophyceae was represented by Phormidium, 
Rivularia, Anabaena, Merismopedia, Oscillatoria, Microcystis and 
Polycystis. 
Periphyton 
Seasonal variations in different genera of periphyton 
encountered during the study has been given in Table 3. Periphyton 
showed distinct seasonal fluctuations in the river Brahmaputra (Fig. 
2). The periphytic population varied from 2,660 to 28,320 u/cm^, 
with the Bacillariophyceae contributing 75 to 98.9%, followed by 
Chlorophyceae 5.4 to 21.7% and Myxophyceae 1.8 to 8.7% The 
maximum periphyton population was seen during January (28,320 
u/cm ). Bacillariophyceae was the dominant group (84.7%), followed 
by Chlorophyceae (10.2%) and Myxophyceae (5.1%). Animal forms, 
excepting the nematodes, were almost absent in the river. The lowest 
number of periphyton was recorded in the river during August, which 
included Bacillariophyceae (84.2%), followed by Chlorophyceae 
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(15.8%). Bacillariophyceae was observed throughout the year, 
whereas Chlorophyceae was completely absent during the month of 
December and April. During April to August occurrence of 
Myxophyceae was rare except in June. 
The following groups were encountered during periphyton 
analysis in the river Brahmaputra: 
Myxophyceae; 
Anabaena, Oscillatoria, Phormidium, Rivularia, Spirulina 
Bacillariophyceae: 
Nitzschia, Pinnularia, Melosira, Cymbella, Amphora, Navicula, 
Cocconeis, Synedra, Denticula. Eucocconeis^ Gomphonema, 
Gyrosigma, Surirella, Frustulia, Fragilaria, Eunotia, Anomoeneis, 
Diatoma, Rhoicosphenia, Caloniea, Mastogloia, Diploneis, 
Stauroneis, Pleurosigma, Diatomella, Cyclotella. 
Chlorophyceae: 
Cladophora, Desmidium, Cosmarium, Pediastrum, Cylindrocystis, 
Gonatozygon, Ulothrix, Spirogyra, Clostehum, Protococcus, 
Chlorella, Coeloharium, Aeroplea, Closteriopsis, Planktohaeria, 
Chlorococcum, Dacty loco ecus. 
Animal group: 
Nematoda 
15 
Benthos 
During the present study five groups of benthos, belonging to 
14 genera, were observed. Seasonal variations in different benthic 
communities are given in Table 4. Total benthic population 
fluctuated between 32- 381 no./m (Fig. 3). A clear seasonality was 
evident both in population density as well as species composition. 
Maximum benthic fauna was recorded during the month of January 
which included moUusca (50.1%), nematoda (24.9%) and diptera 
(24.9%). The benthic fauna decreased during monsoon, with the 
lowest number (32 no./m ^) occurring in July which included only the 
dipteran larvae. 
The following groups of benthic fauna were found during the 
study 
Coleoptera Dytiscus, Dineutus , Hydrophilus 
Diptera Crane fly, Culex, Tabanus, Chironomus larvae 
Odonata Dragonfly nymph 
Mollusca Cerethia, Liitorina, Pomacea, Pleurocera. 
Nematoda Plectus, Tripyla 
Discussion 
L. gonius inhabit the river Brahmaputra and its tributaries, and 
the flood plain wetlands associated with the main river. The fish are 
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also found in tanks and ponds. Various workers have reported tne 
occurrence of this fish from different water bodies. Khan (1924) 
reported L. gonius from Sutlej and Beas, Job et al. (1955) from 
Mahanadi, Dwivedi and Chondar (1977) from Keetham reservoir, 
Unnithan (1978) from Fatesagar, Jaisamand, and Parameshwaran et 
al. (1974) from Jayasagar and Sibsagar tanks of Assam. 
Variations in some physico-chemical characteristics of the 
river water were observed during the period of present study. Water 
temperature showed distinct seasonal fluctuations, with the minimum 
(18.1 *€) and maximum (28.3 ^C) values occurring in January and 
June, respectively. Variations in water temperature with season is a 
common phenomenon in aquatic ecosystem which has also been 
observed by several workers in other major rivers of India (Laal et 
a/., 1986; Pathak et al., 1999, 2000, 2001a, b; Nath, 2001). Slightly 
acidic to alkaline pH (6.8 to 7.6) was observed in the river 
Brahmaputra. Dissolved oxygen was found within a favourable range 
(4.0 to 10.5 mg/1). Its lowest value was found during June and the 
highest in December. Higher dissolved oxygen during post-monsoon 
month was also observed by Nath (2001) in the river Narmada. 
Moderate to high dissolved oxygen reflected towards a stable 
ecosystem, and a similar observation was reported by Pathak et al. 
(2001b) for the rivers Siang, Dibang, Lohit and Mahanadi. Reid 
(1961) stated that solubility of oxygen in water mcreases with 
decreasing temperature. The general decrease in dissolved oxygen 
content observed during the monsoon months appears primarily due 
to higher temperature, which leads to decomposition of macrophytes 
and other organic resources of water (Welch, 1952; Goswami, 1985). 
Carbon dioxide in the river fluctuated between 1.2 to 4.6 mg/I. 
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Higher carbon dioxide level observed during the monsoon monins 
may be attributed to increase in decayed organic matter brought in by 
flooding water. Similar observation was made by Nath (2001) in the 
river Narmada. 
The hardness of water ranged from 25.0 to 85.5 mg/1. 
Hardness of water decreased during monsoon. Similar findings were 
reported by Pathak et al (2001a) for the river Mahanadi. 
Specific conductivity varied from 22.5 to 142.3 jimhos/cm, 
whereas total dissolved solid ranged from 11.6 to 70.3 mg/1. 
Plankton density was relatively low (14-64 u/1) in the river 
Brahmaputra. Similar observations were reported earlier for this 
river by Pathak et al. (2000). Higher plankton density was reported 
from the rivers Ganga (Khan e? al., 1998) and Damodar (Banerjee e/ 
a/., 1998). The data generated during the course of present study 
indicate a change in the percentage composition of phytoplankton in 
different months of the season. Carter (1960) opined that in the 
tropics the amount of rainfall plays a significant role in regulating 
the various seasonal biological rhythms. 
Bacillariophyceae population, which registered seasonal 
fluctuations, dominated over Chlorophyceae and Myxophaceae in the 
river Brahmaputra. Dominance of Bacillariophyceae in 
phytoplankton composition has also been reported in the Nile 
(Tailing and Rzoska, 1967). Khan et al. (1998), however, observed 
that in the river Ganga Chlorophyceae dominated over other groups 
throughout the year. Zooplankton constituted 1 to 13% of totai 
plankton population which included the copepod and rotifer. 
Zooplankton density decreased during June to August. Similar 
observations were made on the river Damodar (Banerjee et al, 1998) 
and Ganga (Khan e/fl/., 1998). 
Periphyton population was found to show a wide seasonal 
fluctuation (2,660 to 28,320 u/cm^) during the present study on the 
river Brahmaputra. A much lower value (1441 u/cm^) was observed 
by Laal et al. (1982) from different stretches of the river Ganga. 
Bacillariophyceae (75 to 98.9%) dominated over Chlorophyceae (5.4 
to 21.7%) in the river Brahmaputra. Dominance of Bacillariophyceae 
in periphyton was also noticed in other water bodies (Laal et al., 
1982; Sukumaran et al., 1996; Gurumayum et al., 2001; Kawosa, 
2001; Singh e ra / . , 2002). 
Periphyton population in the river Brahmaputra was found to 
increase during winter period. Similar findings were reported for a 
rural lake of Kashmir (Kawosa, 2001) and for other lotic habitats 
(Srivastava and Desai, 1985; Sukumaran and Kartikeyan, 1999). 
Among the animal community, only nematodes were observed (0.9 
%) during the month of June. Presence of other animal groups in 
periphyton was, however, reported by Sugunan and Pathak (1986) 
from Nagarjunasagar reservoir and by Sukumaran et al. (1996) from 
lentic habitat of Karnataka. Decreased contribution of Myxophyceae 
and Chlorophyceae in periphyton population, as observed during the 
present study on Brahmaputra, appears to be a common phenomenon 
noticed by other workers as well (Sugunan and Pathak, 1986; 
Sukumaran et al., 1996; Sukumaran and Kartikeyan, 1999). 
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In the present study on Brahmaputra, macrobenthos 
population was found to be low, ranging from 32 to 381 no/m . Low 
benthic density (162 to 290 no/m^) was similarly observed in the 
tributaries of this river by Pathak et ai (2000). Likewise, the 
seasonal change in the abundance of macrobenthos, with increased 
benthic population, during winter and pre-monsoon months was 
noticed in the river Brahmaputra by Pathak et ai (2000). The 
decrease in the benthic population during the monsoon months may 
be attributed to dilution of river water. Presence of Chironomus 
larvae in the river reflects towards some eutrophic tendency of this 
river. Similar observations were made earlier in different stretches of 
the rivers Damodar (Banerjee et al.^ 1998) and Brahmaputra (Pathak 
e/a/ . , 2000). 
Summary 
Hydrobiological characteristics of the river Brahmaputra 
were analysed on monthly basis over the 24 month period of study. 
The average water temperature in the river ranged from 18.1 to 28.3 
^C, while the pH varied between slightly acidic to alkaline (6.8 to 
7.6). The variation in dissolved oxygen was from 4.0 to 10.5 mg/1 
and that in carbon dioxide from 1.2 to 4.6 mg/l. Alkalinity was low 
to medium (20 to 81.0 mg/1), conductivity varied between 22.5 to 
142.3 |j.mhos/cm, while total dissolved solid ranged from 11.6 to 
70.3 mg/1. 
The planktonic population was low in the river with its density 
ranging from 14 to 64 u/1. It included mainly Bacillariophyceae, 
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Chlorophyceae, and Myxophyceae. Bacillariophyceae fluctuated 
between 10.7 to 81.8%, Chlorophyceae 13.6 to 64.3% and 
Myxophyceae 3.6 to 25%. Among zooplankton, copepod and rotifer 
were found in small number. 
The population of periphyton ranged between 2660 to 28,320 
u/cm^, showing distinct variations with season. Periphyton 
population was higher during winter. The main periphyton groups 
encountered were Bacillariophyceae, Chlorophyceae and 
Myxophyceae. Bacillariophyceae dominated over Chlorophyceae. 
Myxophyceae population was all time low (1.8 to 8.7%). The animal 
groups were almost absent, except the nematodes, which occurred 
during the month of June. 
Macrobenthos population ranged from 32 to 381 n o . W . 
During winter and post-monsoon months benthic fauna were the 
maximum. Minimum benthic population was seen during monsoon. 
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Fig. 1. Composition of plankton (u/l) in the river Brahmaputra in different months 
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Fig. 2. Composition of periphyton (u/cm^) in the river Brahmaputra in different months 
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Fig. 3. Benthjc groups (No./m2) in the river Brahmaputra in different months 
Plate 3. River Brahmaputra (Sampling Site - 1) 
Plate 4. River Brahmaputra (Sampling Site - 2) 
Chapter II 
MORPHOMETRIC AND MERISTIC CHARACTERS OF LABEO 
GONIUS (HAM.) FROM THE RIVER BRAHMAPUTRA 
Introduction 
Morphometry in fish refers to measurement of various body 
proportions, such as length of the head, snout, inter-orbital width, 
and the distance from tip of the snout to the intersection of 
various fins. These measurements are usually expressed as 
percentage of body length or of some other measurements. 
However, the proportion between the measurements usually 
changes as fish increases in size (Rounsefell, 1960). Morphometry 
also involves the analysis of variations in size, shape, body form, 
etc., of fish due to their phylogenetic and genetic characters as 
well as environmental factors (Grant and Spain, 1977). Variation 
in the characters used in identification of species is a recognized 
fact in all taxonomic and systematic studies. Thus, study of 
morphology is inseparably related to the study of mode of life of 
an organism which could provide us with useful biological 
information. Among different morphological parameters, body 
length is regarded as an important feature, which is usually 
closely related to factors such as weight, age, maturity, etc. Any 
of the aforesaid parameters could easily be determined from the 
length data. During the present study important morphometric and 
meristic characters of Labeo gonius from the river Brahmaputra 
have been studied and distinguishing characters of the species 
outlined. 
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Materials and Methods 
Morphometric measurements were made on 10 specimens 
randomly taken from each size-group of fishes (Plate 5-6). 
Measurements of different morphological parameters viz., total 
length (TL), standard length (SL), furcal length (FL), head length 
(HL), snout length (SnL), body depth (BD), eye diameter (ED), 
pre dorsal length (PreDL), dorsal fin length (DFL), pelvic fin 
length (PelFL), pectoral fin length (PecFL), anal fin length (AFL), 
caudal peduncle length (CPL), caudal fin length (CFL) were made 
to the nearest millimetre with the help of a divider and caliper 
following the procedure as described by Jayaram (1980,1981). 
From the data on morphometric characters, certain ratios 
commonly used in fish taxonomy were calculated viz., SL / TL, 
FL / TL, HL / TL, SnL / TL, BD / TL. ED / TL. PreDL / TL, DFL 
/ TL, PelFL / TL, AFL / TL, CPL / TL, CFL / TL. The regression 
equation for the above were established by least square method. 
Pearson's coefficient of variation (PCV%) were used for studying 
the variability of the ratios. 
The meristic characters taken into consideration were as 
follows: 
- Number of dorsal fin ray 
- Number of dorsal fin spine 
- Number of pelvic fin ray 
- Number of pelvic fin spine 
- Number of pectoral fin ray 
- Number of pectoral spine 
- Number of anal fin ray 
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- Number of anal fin spine 
- Number of lateral line scales 
- Number of scales above and below the lateral line 
Results 
Morphometric and meristic measurements 
Table 1 shows the different morphometric measurements of 
L. gonius. The relative percentage of different body measurements 
to total length are given in Table 2. Regression analysis of 
different body measurements on total length is presented in Fig. 
1-7. A straight line relationship was obtained in each case. The 'r' 
value calculated for different body measurements in relation to 
total length were SL / TL, r = 0.8043; FL / TL, r = 0.7785; HL / 
TL, r = 0.7351; SnL / TL, r = 0.9604; BD / TL, r = 0.7497; ED / 
TL, r = 0.4648; PreDL / TL, r = 0.8244; PDL / TL, r = 0.9866, 
PelFL / TL, r = 0.6361; PecFL / TL, r = 0.9829; AFL / TL, r = 
0.9339; CPL / TL, r = 0.9635 and CFL / TL, r = 0.9672. The SL, 
FL, HL, SnL and BD offish were 78.29, 84.70, 18.18, 5.79, and 
21.83% of the total length, respectively. The ratio of different 
body measurements to the total length and their degree of 
variability, compared by evaluating PCV %, showed that the ratio 
of total length to standard length was less variable, while ratio of 
eye diameter to total length showed higher variability. PCV of 
various body measurements in L. gonius was found to range from 
3.53 to 14.29% (Table 3). 
The meristic characters viz., number of soft rays and spines 
on dorsal, pelvic, pectoral and anal fins, and number of scales 
along as well as above and below the lateral line were considered 
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for the study. Observations on ten representative specimens and 
their mean values are presented in Table 4. 
Distinguishing characters of L, gonius 
Table 3 gives the distinguishing characters of L gonius 
observed during the study. 
Body: The body was elongated and compressed with rounded 
abdomen. Dorsal profile was more convex than the ventral. The 
ratio of SL / TL ranged between 0.773 to 0.841.The ratio of BD / 
TL ranged from 0.206 to 0.251. 
Head: The ratio of HL / TL ranged between 0.150 and 0.224. 
Snout was rounded with numerous prominent tubercles. It lacked 
lateral lobes. The ratio of SnL / TL ranged between 0.049 to 
0.068. 
Barbies: Barbies two pair, rostral pair was shorter than the 
maxillary. 
Mouth: Mouth inferior, gape narrow, lips thick and fringed 
without lateral lobes but with a distinct inner fold along the 
circumference. Jaws were without teeth, covered by cartilaginous 
covering from inner side. Pharyngeal teeth were present in rows 
of5.4.2/2.4.5. 
Lateral line: Lateral line was complete up to the base of caudal 
fin. 
Scale: Scales were very small. Scales along the lateral line were 
79-85 in number. Scales above the lateral line numbered 15-16, 
whereas those below the lateral line were 11-12 in number. 
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Finsi Dorsal fin inserted nearer to tip of the snout than the base of 
caudal. Its height was nearer to that of head length. Variations 
were noted in the number of dorsal spine and rays (D. ii-iii / 16-
17). Anal fin originated behind the anal aperture. The spine and 
rays of anal fin numbered 2 and 8, respectively. Pectoral fins were 
as long as head with one spine, and 16 to 17 rays. Pelvic fins were 
horizontally placed, originating behind the dorsal fin at ventral 
surface, with one spine and 9 rays. Caudal fin was deeply forked 
with equal pointed lobes. 
Colour: In live condition, the fish was light greenish on back, 
becoming lighter on the abdomen. Scales were darker nearer their 
margin with several red marks, giving rise to longitudinal lines 
from the base of the operculum to the caudal end. 
On the basis of the above study, the meristic count of L. gonius 
was found to be as follows: 
D. ii-iii 16-17, A ii 8; P. i 16-17, V. i 9 
Discussion 
Morphometric study carried out on L gonius from the river 
Brahmaputra reveals that in this species the regression line of 
different body measurements on total length were almost linear, 
indicating towards characteristic isometric growth. Similar 
observations of linear growth in total length and body 
measurements have been reported in other fish species (Varghese, 
1961; Tarique et ai, 1977; Chatterjee et al., 1977; Chatterjee 
1988; Khumar, 1985; Devi et aL, 1991; Shamnugam et ah, 2000). 
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Although no sexual dimorphism could be seen in 
morphometric characters and their ratios in L. gonius, sex in this 
fish could be easily distinguished externally during the breeding 
season by observing the roughness of pectoral fin. A similar 
finding was reported in this fish from the river Kali (Chatterjee, 
1988). It has, however, been pointed out by some earlier workers 
that in certain fish species sexual dimorphism is not dependent on 
fish size, sex, age or state of maturity (Gardner et ai, 1988; 
Walker e/a/., 1988). 
A comparison of meristic characters observed in L gonius 
during the present study revealed some difference from the 
description given by other workers for this species. Shaw and 
Shebbeare (1937) reported meristic count of this fish as D. 2-3 / 
13-14, P.17, V. 9, A.2/5, while Srivastava (1968) observed D.3 / 
13, P.17, V. 9, A.2/5, C.19. Day (1878) reported the count as D.2-
3 / 13-14, P.17, V. 9, A. 2/5,C.19. Unnithan (1978) gave the count 
as D. 13-15, P. 16-18, V. 9, A.2/6, C.19. Variations in number of 
lateral line scales have also been reported by different workers. 
These were 71-84 (Shaw and Shebbeare, 1937); 74 (Srivastava, 
1968); 74-84 (Day, 1878); 58-84 (Unnithan, 1978). The variations 
observed in the morphometric and meristic characters of L gonius 
may be ascribed to differences in ecological conditions that 
prevailed in the study area. 
Summary 
Morphometric and meristic characters were studied in L 
gonius from the river Brahmaputra. The ratios of different body 
measurements and their relative percentage to total length were 
established. The regression of different body measurements on 
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total length was carried out and these were found to be linear in 
both the sexes. No sexual dimorphism could be seen in 
morphometric and meristic characters of the fish. 
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PART-n 
Chapter III 
LENGTH-WEIGHT RELATIONSHIP AND RELATIVE 
CONDITION FACTOR IN LABEO GONIUS (HAM.) FROM 
THE RIVER BRAHMAPUTRA 
Introduction 
Length and weight are two basic components in the biology of 
species at the individual and population levels. Infonnation on length-
weight relationship (LWR) is essential for proper assessment and 
management of tiieir fisheries (Lagier, 1982). It also enables the 
estimation of biomass from commercial processing data. Data on LWR 
is considered important for fish stock assessment (Bagenal and Tesch, 
1978). The parameters *a' and *b' of the LWR can be used for length 
conversion, as well as to estimate the relative condition factor (Kn). 
Besides, the relationship may be helpfid in determining the mesh size of 
the fishing gears, thus allowing the smaller fish to escape, retaining the 
commercial size and thereby regulating sustainabihty of fisheries. 
Various biological aspects, namely, general well-being, size at first 
maturity, onset of spawning, and fecundity in relation to length and 
weight of fish, racial discrimination, etc., can be assessed with the help 
of LWR. Ricker (1968) has expressed the importance of LWR in 
popidation assessment. It has thus both applied and basic uses (Pitcher 
and Hart, 1982). 
The condition factor or Ponderal index is used to express the 
relative health and robustness of the fish. It varies with season. Le Cren 
(1951) has recommended a study of relative condition (Kn) in 
preference to condition factor (K), as in the former the effect of length 
29 
and other related factors are eliminated. The Kn value fluctuates around 
I and departure from 1 represents the deviation from the regression of 
weight on length as proportional part of the standard I. The deviation 
from the value is attributed to factors like availability of food, sexual 
condition, and health status of the fish, etc. (Blackburn, I960). 
LWR and Kn in L gonius from different eco-climatic conditions 
have been reported earher by Chondar (1972), Parameswaran (1974), 
Unnithan (1978) and Chatterji (1981). Among the important 
contributions on LWR and relative condition in other Indian fish species 
are those of Jhingran (1952,1968), Chakrabarty and Singh (1%3), 
Natarajan and Jhingran (1963), Kamal (1967b), Narasunham (1970), 
Bhatoagar (1972), Khan (1972), Sinha (1972, 1973), Pathak (1975), 
Chatterji ei al (1976, 1980), Pathani and Das (1980), Vmci and 
Sugunan (1981), Choudhury etal (1982, 1990), Dasgupta (1982, 1988), 
Khan (1988), De and Datta (1990), Siva Reddy and Rao (1992), Kalita 
and Rath (1995), Goswami and Sarma (1996), Ujjania and Sharma 
(1999), Shanmugan et al (2000), Sunil (2000), Khan et al (2001), Mitra 
(2001) and Udupa et al (2003). 
No extensive work has so far been done on LWR and condition 
factor of L gonius from north eastern region of India. This study 
describes the LWR and relative condition factor of this fish from the 
river Brahmaputra. Variations in relative condition factor were also 
examined in different months on fish of different size-groups and sex. 
Materials and Methods 
Fish for the study were collected on monthly basis from the river 
Brahmaputra (Uzan Bazar). A total of 470 fish, belonging to different 
size, were analysed. LWR was studied in juvenile, and male and female 
30 
fish, with and without gut and gonad. LWR was calculated using the 
following equation: 
W = a L ' 
Where, 
W= weight of the fish (g) 
L= total length of the fish (mm) 
a, b = constant 
The equation was transfonned into the following logarithmic form 
Log W= log a + b log L 
The value of *a' and 'b' were determined empirically. 
For the study of LWR, the length of the fish was recorded to the 
nearest mm and weight up to O.lg. The observed weight was plotted 
against observed length to examine the nature of parabola. The 
regression of log weight on log length was calculated by least square. 
For estimating the relative condition factor, the method suggested 
by Le Cren (1951) was taken into consideration and calculations made 
using the formula: 
Kn = WAV" 
Where, 
Kn = relative condition factor 
W = observed weight of the fish 
W'= calculated weight of the fish. 
31 
Results 
Total length and corresponding total weight of L gonius were 
found to be highly correlated as evident from the values of coefficient of 
correlation (r). Regression equation was worked out for each size-group. 
The 'r* values were calculated for juvenile, and male and female fish, 
with and without gut and gonad. In all the cases, the values of 'r' ranged 
between 0.9553 to 0.9696. The LWR of juvenile, male and female, 
gutted male and female are presented in Fig 1 a, b. The equation of 
LWR were Log W = -13.082 + 3.3198 log L (r = 0.9676) for Juvenile; 
Log W = -12.323 + 3.159 log L (r = 0.9754) for male; Log W = -11.58 + 
3.0085 log L (r = 0.9754) for female; Log W = -11.804 + 3.159 log L (r 
= 0.96%) for gutted male; Log W = -11.082 + 2.8989 log L (r - 0.9676) 
for gutted female. The *b' values differed from one size-group to the 
other. The value of 'b' was highest (3.3175) in juvenile and lowest 
(3.0448) in female. 
Montiily variations in Kn value were examined in the fish of 
various size-groups at 20 ram interval (Table 1, Fig. 3), as well as in fish 
of different size-groups pooled together (Table 2, Fig. 4). 
Both sexes of L gonius showed more or less similar pattern of 
variations in their relative condition factor with respect to length. The 
Kn values ranged from 0.79 to 1.10 in males and 0.90 to 1.11 in females 
in relation to their lengths. The Kn value calculated for different months 
was found to be minimum in December in male (0.90) and female 
(0.94), whereas maximum (1.08) value for male was observed in June 
and for female (1.12) in July. 
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Discussion 
The result of the present study on L gonius shows that 'b' value 
always remained nearer to 3. Hence, LWR followed the cube law. 
Similar growth pattern had been noted in a number of fish species by 
other workers in the past. Jhingran (1952) reported 'b' value of 3.221 in 
Cirrhina mrigala, while Natarajan and Jhingran (1963) observed a value 
of 3.232 in Catla catla. Khan (1972) also observed the value as 3.059 
and 3.052 in L rohita and C mrigala, respectively. The 'b' value was 
found to be more than 3 in C mrigala (Chakrabarty and Singh, 1963) 
and in L bata (Chatterji et al., 1976). Narasunham (1970) found no 
significant difference in 'b' value of male and female Trichunis lepturus 
but noted that tiie fish grew at a rate slightly higher than that of the cube. 
Bhatnagar (1972) observed different growth rate in juvenile (b = 2.871) 
and adult (b = 3.080) of L. flmbriatus. Choudhury et aL (1990) reported 
that growth in Hilsa ilisha from of the river Brahmaputra followed the 
cube law (b = 3.062). However, Uijania and Sharma (1999) reported that 
Oreochromis mossambicus from Jaisadmad, Rajasthan, exhibited 
varying degree of growth (b =3.414. 2.953, 3.01) in different size-
gioups. Sunil (2000) observed allometric growth pattern in Rasbora 
daniconius. Oliveira and Ahnada (1995) and Martin-Smith (1996) 
reported that sexual dimorphism does not affect LWR in tropical 
freshwater fish species. According to Hile (1936) and Martin (1949) *b' 
values usually range between 2.5-4. Likewise, Allen (1938) has stated 
that in an ideal fish that maintains a constant shape, the value of 'b' 
would be 3. It can thus be concluded that growth of L. gonius from the 
river Brahmaputra was almost ideal. 
The rise and fall in Kn values at different size-groups appear to 
be cyclic in nature which might have resulted from repeated recovery 
and spawning during the life span of the fish. Pantulu (1961) has also 
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reported that in Mystus gulio increase and decrease in Kn values in 
different size-groups of the two sexes could be related to the number of 
spawning during the Ufe span of the fish. 
The variations in Kn value in L gonius within a narrow range, 
around 1, indicates towards the general well-being of the species in the 
riverine habitat. Both the sexes registered higher Kn values during the 
breeding months (April-June). A sudden fall in Kn value observed 
during July continued up to October. The rise in Kn value of the fish 
observed during the breeding season could be attributed to gonadal 
development during maturation, whereas a fall in the value during July-
August appeared associated with its spawning. Similar finding was 
reported earlier by Chatterji (1981) in L gonius, and by Siva Reddy and 
Rao (1992) in Puntius sophore. Variation in Kn value in L. gonius was 
found to be closely associated with increase and decrease in 
gonadosomatic index of the fish. Increasing trend of Kn value from 
September onwards, excepting in December, could be the result of 
active feeding during these months. In December, feeding intensity 
decreased due to a fall in water temperature and this was reflected in a 
fall in Kn value. Higher Kn value during rainy season was reported by 
Anibeze (2000) in Heterobranchus longifilis. A slight variation was also 
discernible, during the present study, in Kn values of male and female 
fish. The females showed slightly higher Kn values than the males 
throughout the year. Several workers have suggested that variations in 
Kn value may depend on factors such as environmental condition, 
availability of food and gonadal maturity (Le Cren, 1951; Sarojini, 
1951; Jhingran, 1972; Dasgupta, 1982) 
34 
Summary 
The length-weight relationship (LWR) has been reported in L 
gonius from the river Brahmaputra. The relationship followed the cube 
law. There was no significant difference in the values of *b' in fish of 
different size and sex. The equation of LWR were Log W = -13.082 + 
3.3198 log L (r = 0.9676) for juvenile; Ug W = -12.323 + 3.159 log L (r 
= 0.9754) for male; Log W = -11.58 + 3.0085 log L (r = 0.9754) for 
female; Log W = -1L804 + 3.159 log L (r = 0.9696) for gutted male; 
and Log W = -1L082 + 2.8989 log L (r = 0.9676) for gutted female. 
The relative condition factor (Kn) was higher in smaller size-
group. It declined with increase in size. The variation in Kn values in 
different months followed a similar pattern in both the sexes. Maximimi 
Kn values were recorded in June and minimum in E)ecember. Variations 
in Kn value was also found to be closely related with changes in 
gonadosomatic index of fish. The observed changes in Kn were 
attributed to factors like variations in environmental condition^ 
availability of food and maturity of gonad. 
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Table 1. Mean Kn values in different size-groups of L. gonius 
Size-group (mm) Male Female 
90 1.01 1.10 
110 1.02 1.05 
130 1.00 1.11 
150 1.04 1.06 
170 1.08 1.09 
190 1.05 1.11 
210 1.10 1.00 
230 0.83 0.95 
250 0.90 0.93 
270 0.97 0.90 
290 0.92 0.95 
310 1.00 0.85 
330 1.02 0.89 
350 0.88 0.95 
370 0.87 1.00 
450 0.79 0.98 
470 0.80 0.90 
Table 2. Monthly mean Kn values in L gonius 
Months Male Female 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
Jun. 
Jul. 
Aug. 
Sep. 
Values are mean of 24 months data 
0.96 
0.98 
0.90 
0.93 
0.97 
1.03 
1.05 
1.07 
1.08 
1.02 
1.00 
0.95 
0.98 
0.98 
0.94 
0.95 
0.98 
1.04 
1.07 
1.06 
1.08 
1.12 
1.04 
0.99 
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Chapter IV 
FOOD AND FEEDING HABIT OF LABEO GONIUS 
(HAM.) FROM THE RIVER BRAHMAPUTRA 
Introduction 
Investigation on food and feeding habit is an important aspect of 
study on fish biology. Food plays an important role in fish growth, 
development and reproduction. It gives information about abundance of 
fish in a particular habitat or water body. Likewise, composition of food 
of a fish reflects its habitat Fish show a greater range of feeding habit 
than any otibier vertebrate, which may differ with size, stages of growth, 
maturation or sex even in the same species (Nikolsky, 1963). Depending 
upon the type of food they consume, fish are classified into herbivorous, 
carnivorous and omnivorous. Information on food and feeding habit of 
fish is, therefore, necessaiy for successful fisheiy management. 
The food and feeding habit of fish were studied, in detail, by 
Nikolsky (1963) who classified them into euryphagic, stenophagic and 
monophagic type depending on the type of food consumed. Further, he 
also categorized food of fish into four major types on the basis of their 
relative importance such as basic food, secondary food, incidental food 
and obligatory food. 
In India, the various aspects of food and feeding habit of fishes 
have been studied by a number of workers in the past. Food and feeding 
habit of Indian major carps were reported by Mookeijee and Ghosh 
(1945), Chakrabarty and Singh (1963), and Natarajan and Jhingran 
(1963). Das and Moitra (1955, 1956 ) classified Indian major carps into 
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three groups depending upon their feeding zone viz., surface feeder, mid 
feeder and bottom feeder. Qayyum and Qasim (1964b) studied the food 
and feeding habits of Barbus stigma. Moitra and Sinha (1971) studied 
the morphohistology of alimentary canal of Chagunius chagunio 
(Ham.). Food and feeding habit of Puntius sarana subnasutus and P. 
vittatus was studied by Sobhana and Nair (1980) and Geetha et al. 
(1990), respectively. De and Datta (1990) studied certain aspects of the 
morphohistology of Hilsa in relation to its food and feeding. Dasgupta 
(1996) studied the alimentary canal of Catla catla (Ham.) in relation to 
its food and feeding habit at different stages of growth. Kohli and 
Goswami (1996) studied the feeding habit of Heteropneustes fossilis 
(Bloch) from the Brahmaputra river system, Assam. Das and Goswami 
(1997) studied the food spectrum of Acrossocheilus hexagonolepis. 
Da5giq)ta (2002) made contribution on the feeding habit and adaptation 
of alimentary canal of freshwater fishes. 
Many workers have studied the food and feeding habit of Labeo 
spp. Kamal (1967a) studied the food and alimentary canal of L. rohita 
(Ham.). Vinci and Sugunan (1981) investigated the food and feeding 
habit of L. calbasu (Ham.). Biswas (1986, 1987) studied the food and 
feeding of I. pangusia (Ham.) and L dero (Ham.) from North-east India 
and observed their detritus feeding behaviour. Chatterji et al. (1992) 
studied the food and feeding habits of L. bata, Kurup (1993) studied the 
feeding biology in L. dussumieri (Val.) from river Pampa. Food and 
feeding habit of L. gonius from the river Kali was studied by Chatterji et 
al. (1978). Although some work appeared on the food and feeding habit 
of I. gonius from Sibsagar tank of Assam (Parameswaran et al, 1974), 
information on this fish from the river Brahmaputra is almost lacking. 
During the present investigation an attempt has been made to study 
different aspects of food and feeding of i . gonius from the Brahmanum 
river. 
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Materials and Methods 
Monthly samples of L gonius were collected during the period 
from October, 2000 to September, 2002. A total of 550 specimens of 
this species in the size range from 10 to 500 mm (total length), were 
examined to analyze the gut content. The samples were brought to the 
laboratory. After recording their length and weight, the specimens were 
dissected and their digestive tracts carefiilly taken out in a petridish. 
After uncoiling, gut length and weight were taken. The adhering tissues 
were removed from the gut. Three pieces, measuring about 10 cm each, 
were taken from different parts of the gut and their contents scrapped 
out carefully into petridishes. The contents were preserved in 5% 
formalin. The weight of the empty gut was also recorded in each frsh. 
The content of gut was investigated under a microscope and the 
orgaiiism(s) identified as far as possible, up to generic level, and 
counted. 
For analyzing the data, the entire length range of the specimens 
examined was arbitrarily split into different size-groups to observe 
whether the choice of food differs with size. The gut content was 
analysed on monthly basis to elucidate seasonal variations in 
composition of food item. The following methods were employed for 
the study of food and feeding habit. 
Volumetric method 
The total volume of the entire gut content was determined by 
water displacement, using a graduated cylinder. Next, the different food 
items were segregated and volume of each determined in the same 
manner. Finally, volumetric values of different items were expressed as 
percentage of the total volume of entire gut content. The volumetric 
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assessment of planktonic organisms was done by point method (Hynes, 
1950). Food items in the gut of each fish were listed and allotted a point 
depending upon their relative size. The total number of individual 
organism was then multiplied with their respective point and tiieir 
relative percentage in the gut determined. 
Occurrence method 
The occurrence method was based on the presence or absence of 
a particular food item in the gut. The number of gut containing such 
food item was expressed as percentage of the total guts examined. 
HiX lUO 
% Occurrence = 
N 
Where, 
ni = total number of gut in which the given food item i was present 
N = total number of gut examined 
The Index of Preponderance (I) was also worked out using the 
following formula (Natarajan and Jhingran, 1961): 
Vj Oj X 100 
1 = 
V i O j 
Where. 
Vi and Oi represent the percentage of volume and occurrence of food 
items, respectively. 
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The feeding intensity was studied by calculating the 
gastrosomatic index (GSI), using the fonnula: 
GSI = weight of gut (g)/body weight (g) x 100 
The ratio between gut length and total length (RLG) was 
estimated with the following formula: 
RLG = GL/TL 
Where, 
GL = total lengdi of gut (mm) 
TL = total length of fish (mm) 
The number offish with empty guts in each mondi was expressed 
as percentage of the total number of fish examined in that month. 
Results 
The study of food and feeding habit of L. gonius reveals that the 
fish is herbivorous. The inferior mouth, narrow gape and thick lips, 
fiinged with a distinct inner fold along with the entire circumference, 
seemed best suited for its herbivorous feeding habit. Absence of teeth in 
the jaws and presence of well-developed pharyngeal teeth also seemed 
an adaptation to herbivorous feeding habit of this fish. 
Food composition 
The gut content analysis of fiy of 10-30 mm total length revealed 
that zooplankton dominated in the gut, forming 80% of the total food 
content (Fig.l). Among the zooplankton, Cladocerans formed 52%, 
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which included Moina, Bosmina, Aionella, Daphnia and Ceriodaphnia. 
Rotifers (38%), the second largest group were represented by 
Brachionus, Keratella, Polyarthra, and Monostyla. Copepoda, which 
formed 6% which included Cyclops and their nauplii. Protozoans were 
low in number (4%) and included Difflugia, Arcella and ciliates. hi the 
gut of fiy, phytoplankton were less in quantity in comparison to 
zooplankton. It contributed only 13% of the gut content. 
Bacillariophyccae constituted the major proportion, almost 57%, of 
phytoplankton and included species of Mehsira, Fragilaria, Pinnularia, 
Surirella, Anomoeneis, Gomphoneis, Amphora, Cymbella, Synedra, 
Navicula, Diatoma and Gyrosigma. Chlorophyceae formed 35% of the 
phytoplankton and was represented by Ankistrodesmus, Pediastrum, 
Selenastrum, Staurastrum, Spirogyra, Scenedesmus, Tribonema, 
Crucigenia, Cosmarium, Ulothrix, Microspora, Closterium and 
Closteriopsis. Euglena were few in number, forming only 8% of 
phytoplankton. Detritus and mud formed 7% of the total content in the 
gut. 
In die gut of fingerling (30-50 mm total length), zooplankton 
formed 58% of the total food, and included cladoceran (49%), rotifer 
(32%), copepod (12%) and protozoa (7%). Phytoplankton contributed 
19% of the gut content. Among phytoplankton, Bacillariophyceae and 
Chlorophyceae contributed 65% and 35%, respectively. Detritus and 
mud constituted 19%, while sand formed 4% of the total content in the 
gut (Fig. 2). 
The gut content of fiy and fingerling L gonius showed the 
dominance of Bacillariophyceae such as Navicula, Pinnularia and 
Gomphonema. Chlorophyceae included both filamentous and non-
filamentous algae. Among the filamentous algae, Spirogyra constituted 
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the major portion. Detritus and mud also formed a major component in 
the gut content. 
Food composition of juvenile and adult fish 
Variations in food composition in juvenile and adult fish were 
recorded. Juvenile mainly consumed phytoplankton and zooplankton. 
Chlorophyceae, Bacillariophyceae and Myxophyceae were the 
phytoplanktonic group found in the guts of juvenile fish. Among the 
planktonic group, Bacillariophyceae formed the bulk percentage. 
Cladoceran, copepod and rotifer were found in the gut content of 
juvenile fish but in lesser percentage. Detritus and mud also contributed 
a considerable percentage to food composition in juvenile. 
In adult fish, detritus and mud were found in fairly large amount. 
Other food items such as phytoplankton and zooplankton were present 
in lesser quantity (Table 1). There was no difference in food 
composition of male and female fish. 
The percentage volume, occurrence, and Index of Preponderance 
of various food items in juvenile and adult fish are given in Table 2. In 
juveniles, planktonic group (Myxophyceae) showed a higher value 
(37.13) for Index of Preponderance, whereas in adult fish higher value 
was observed for detritus (77.43), followed by mud (9.61). 
Seasonal variation in food composition 
An examination of gut content of L gonius revealed variation in 
food composition with season (Table 3; Fig. 3a, 3b). 
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Detritus 
It occurred throughout the year. Higher percentages of detritus 
were found during May to August. It contributed 59.89% of the total 
food intake of this species. 
Mud 
Mud constituted 13.83% of the total gut content. Higher volume 
was observed in July and August. 
Sand 
Sand was found in the gut tfaroughout the year, ranging from 1.12 
to 4.25% of the total gut content. 
Bacillariophyceae 
Bacillariophyceae was found to be the most important and 
dominant group among the phytoplankton. It constituted around 8.43% 
of the food items present in the gut. Diatom was represented by 12 
genera {Melosira, Fragilaria, Pinnularia, Surirella, Anomoeneis, 
Gomphoneis, Amphora, Cymbelh, Synedra, Navicula, Diaioma, and 
Gyrosigma) and formed the main food of the fish. They were found in 
higher percentages (6.25-15.86%) from September to March and lower 
(1.13 to 3.4%) during April to August. Among the diatoms, Navicula, 
Fragilaria and Cymbella were found to occur in maximum percentages 
and prevailed throughout the year. Diatoma, Surirella, Pinnularia were 
recorded only in few months. 
43 
Chlorophyceae 
It constituted 5.41% of the gut content. During September to 
March it was noticed in higher percentage in almost all the gut of 
different size-groups of fish. Chlorophyceae was represented by 13 
genera {Ankistrodesmus, Pediastrum, Seienastrum, Siaurastrum, 
Spirogyra, Scenedesmus, Tribonemay Crucigenia, Cosmarium, Ulothrix, 
Microspora, Closterium and Closteriopsis). Among Chlorophyceae, 
60% contribution was made by Spirogyra, Tribonema and Ulothrix. 
Ankistrodesmus, Pediastrum, Selenastrum and Crucigenia were 
encountered in the gut in greater percentages during September to 
March. 
Myxophyceae 
Blue green algae formed 2.60% of the gut content in L gonius. 
Myxophyceae was represented by 7 genera which included Phormidium, 
Rivularia, Anabaena^ Merismopedia, Oscillatoria, Microcystis and 
Polycystis. Rivularia formed a major portion among the blue green 
algae, constituting almost 50% of these algae, followed by Oscillatoria. 
Euglenophyceae 
Excepting for few months, Euglenophyceae occurred in the gut 
almost round the year. It formed only 0.62% of food composition and 
included the genera like Euglena and Phacus. 
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Rotifera 
Among zooplankton, rotifers constituted 2.61% of the total gut 
content. The group was represented by Keratella, Brachionus, Notholca 
and Filinia. Keratella was the dominant food item among the rotifers, 
forming 55.66% of the rotifers. Notholca was recorded, in negligible 
percentages, only during October and November. 
Copepoda 
Copepoda formed a very small percentage (0.36%) of food 
composition. It included cyclops and their nai^lii. 
Unidentified vegetable matter 
The unidentified vegetable matter included items like leaf, shell, 
etc. It formed 3.70% of the total food composition and occurred almost 
throughout the year. The maximum vegetable matter was found in fish 
food during the months of August to September. 
Food composition in different size-groups offish 
Variation in food composition was noticed in different size-
groups offish (Table. 1; Fig. 4a, 4b, 4c). In larger size-groups offish, a 
gradual increase in the amount of detritus and mud in the gut was 
noticeable. Maximum (70.03%) detritus was observed in fish of 400-500 
mm size-group. The increase in detritus intake of fish was accompanied 
by reduction of phytoplankton and zooplankton in the gut. Euglena and 
copepod were absent in the gut of fish above 300 mm. 
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Feeding intensity in different seasons 
Intensity of feeding of L. gonius in different seasons is shown in 
Table 4 and Fig. 5. Monthly observations revealed variation in GSI of 
fish with season. Intensive feeding activity was noticed during October 
and November whereas in December-January a decrease in GSI value 
was noticeable. Intensity of feeding increased again during February-
April. Diminishing GSI during May onwards indicated low feeding 
intensity. Minimum feeding was seen in both sexes during July and 
August. GSI showed an inverse relationship with the occurrence of 
empty stomach. 
Intensity of feeding in different size-groups of fish 
Maximum intensity of feeding was noticed in fish of smaller 
(100-200 mm) size-group. Feeding intensity was lower in larger size-
group (300-400 mm). The lowest feeding intensity was seen in fish of 
400-500 mm total length (Table 5, Fig. 6). 
Intensity of feeding in different stages of life 
Feeding intensity was high in maturing fish. Lower feeding 
intensities were recorded in ripe and spent fish (Plate 8; Table 6; Fig. 7). 
Intensity of feeding in male and female fish 
Intensity of feeding remained higher in male fish throughout the 
year (Table 4). The males indulged in relatively higher feeding than the 
females in different stages of maturation. Maturing virgin and 
recovering spent fish in both the sexes exhibited maximum intensity of 
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feeding. However, in comparison to ripe male, ripe female showed 
lower feeding intensity (Table 6). 
Relative gut length 
Relative gut length (RLG) was found to increase gradually from 
fingerling to adult fish. Fish below 50 mm in total length had RLG of 
25.60 mm, whereas maximum RLG (131.50 mm) was recorded in fish 
of 450-500 mm total length (Table 7). In larger size-group, RLG 
increased with changes in feeding habit. While smaller fish fed mainly 
on plankton, adults were found to switch over from herbivorous to 
omnivorous feeding habit. 
Discussion 
The inferior mouth, thick lip, extremely long, highly coiled guts 
in L. gonius appeared fully suited for its herbivorous feeding habit. 
Similar structural modifications were reported in other cyprinids 
(Mookerjee and Ganguly, 1948; Pillay, 1952; Das and Moitra, 1956). 
Nikolsky (1963) was also of the opinion that position of the mouth, 
presence or absence of teeth, gape of mouth, etc., help to understand the 
nature of food and mode of feeding in fish. Presence of pharyngeal teeth 
is also an adaptation encountered in herbivorous fish feeding on 
vegetable matter, algae and detritus (Lagler et al, 1962). 
Changes in food composition in different size-groups were 
noticed in L gonius. Fry and fingerling of this fish fed on zooplankton, 
while in the juvenile and adult, detritus and mud formed the major part 
of food, indicating that in early phase of its life the species remains a 
selective feeder, showing preference to zooplankton and phytoplankton, 
which form the basic food of the species. Similar findings were reported 
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by Chatterji et al. (1978) in L gonius from the river Kali. Alikunhi 
(1952), Mitra and Mahapatra (1956), Kamal (1964, 1966, 1967a), and 
Khan and Siddiqui (1973) reported preference of zooplankton as food in 
early stages of life in Indian major carps. Variation in food components 
in different size-group of fishes were noticed in Lflmbriatus (Bhatnagar 
and Karamchandani, 1970) and (Kurup, 1993). Increased proportion of 
detritus, mud and sand in adult fish are attributed to their bottom feeding 
and browsing habit. Varely (1967), Sobhana and Nair (1980) and Vinci 
and Sugunan (1981) reported variations in the composition of diet in 
other cyprinids. Similar shift in diet was reported in various species of 
Barbus (Barak and Mohamed, 1982; Kumar et al., 1986, and Magalhaes, 
1992). Junger et al. (1989) attributed tihis shift in diet of cyprinid to 
increase in the gut passage time, leading to the improvement in 
assimilation of plant material by tiie fish. Ontogenic difference in 
feeding activity prove to be an effective means to avoid intra specific 
competition when two or more classes are fed on the same food 
(Helfinan, 1978). 
Detailed observations on the gut content of juvenile and adult L 
gonitis revealed that the species is herbivorous. The very large 
percentage of detritus, mud and sand noticed in the gut throughout the 
year indicate that the fish browses on the bottom deposits. Seasonal 
variations observed in the composition of food of L gonius during 
different months of the year seemed related to variation in the 
availability of various food items in the environment. Phytoplankton 
such as Bacillariophyceae, Chlorophyceae and Myxophyceae increased 
in the guts during September-March, whereas from April onwards their 
percentage declined. Decrease in planktonic food during monsoon was 
found to be compensated by detritus and mud. This may be the result of 
abrupt changes in ecological condition due to heavy showers. The 
suspended solid particles also increased in water due to erosion of 
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hillocks during this season. Similar changes in composition of diet with 
season was reported for Barbus bocagei and attributed to the availability 
of the food resources (Magalhaes, 1992). Karamchandani and Misra 
(1978) also reported higher percentage of detritus and mud in the gut of 
L boggut during monsoon. A similar observation was made on Tor 
putitora by Nautiyal and Lai (1985) who stated that due to scarcity of 
food during monsoon the fish switches over to obligatory food. 
Seasonal variation in dietary composition in fishes was also reported by 
Sobhana and Nair (1980). 
The variations observed in the intensity of feeding of L gonius in 
different months could be attributed to availability of food in different 
seasons as a result of changes in environmental condition as well as tlie 
physiological state of the fish. Low feeding intensity noticed during 
June-August may be due to the attainment of gonadal maturity as a 
major portion of space in abdominal cavity was found occupied by 
developed gonad. Similar reduction in feeding during breeding season 
has been reported in other fish species (Chatterji ei al., 1978; Sobhana 
and Nair, 1980; Biswas, 1987; Geetha et al., 1990; Kurup, 1993; 
Basudha and Vishwanath, 1999). 
According to Das and Moitra (1963), feeding in herbivorous fish 
increases during April to June but decreases during July and August 
when the fish reproduce, feeding also becomes poor during winter 
months in Indian environment. In the present study on L. gonius, more 
or less similar phenomenon was noticed. Abiotic factors like water 
temperature and photoperiod, besides other factors, are known to 
influence food supply as well as intensity of feeding in fish (Nikolsky, 
1963). Seasonal fluctuation in feeding intensity and dietary composition 
in fish are influenced not only by maturation of gonad but also by non-
availability of food in the habitat (Sobhana and Nair, 1980). Intensity of 
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feeding was seen to be slightly higher in male than the female L gonius. 
Similar difference in feeding intensity of the two sexes was reported 
earlier in this fish (Chatterji et ai, 1978). 
Gradual increase in RLG was noticed with the increase in fish 
size in L gonius. Several workers have studied the correlation between 
alimentary canal and food habit of fish in the past (Al-Hussaini, 1949; 
Alikunhi and Rao, 1951; Das and Moitra, 1955). In adult fish, the 
alimentary canal was extremely long and highly coiled to provide a 
larger surface area for absorption of detritus. Smaller fish had shorter 
gut length which could be related to their planktivorous feeding habit. 
According to Mookerjee and Ghosh (1945) the proportion of gut length 
to body length among carps vary due to varied nature of the diet at 
different stages of tiieir development. RLG value increases gradually 
fi-om fingerling to adult fish, which indicate a change from animal to 
plant feeding habit. Das and Srivastava (1979) also reported rise in RLG 
value from fingerling to adult stages in Cirrhinus mrigala, C. reba and 
L. calbasu due to change from animal to plant feeding habit. Similar 
findings were reported in L. rohita and C. mrigala by Kamal (1964, 
1967a) and in O. belangeri (Basudha and Vishwanath, 1999). 
Summary 
The anatomical features of L gonius revealed that it is a 
herbivorous fish. Inferior mouth, thick lip, extremely long alimentaiy 
canal, seemed best suited for its herbivorous feeding habit. 
The food of L. gonius mainly consisted of decayed organic 
matter, mud, sand, and both phytoplankton and zooplankton. 
Zooplankton appeared to be the main food of fiy and fingerling. In 
adult, detritus and mud were found to substitute the planktonic food. As 
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the fish is bottom feeder, some amount of sand was encountered in the 
stomach of all the fish. Zooplankton was completely absent in fish of 
larger size-group. Among planktonic food, Bacillariophyceae formed a 
greater proportion of food composition. 
Seasonal variation was also noticeable in the gut content of L. 
gonius. Planktonic food was maximum during the period from 
September to March, which was substituted by detritus and mud during 
the monsoon months. 
Feeding intensity was higher during October to November. 
During winter (December to January), the gastrosomatic index (GSI) 
was low. GSI registered an increasing trend from February to April. A 
diminishing trend in GSI dming May to August indicated towards low 
feeding intensity in both the sexes, especially in female and this could be 
ascribed to maturation of gonad during the period. During monsoon 
months heavy rainfall caused dilution of food items, leading to scarcity 
of food, and hence intensity of feeding was low during this period. 
Intensity of feeding was higher in juvenile than the adult fish. 
There was no significant difference in GSI of male and female fish. 
However, feeding intensity was slightly lower in female fish. 
Relative gut length (RLG) was found to increase with the size of 
the fish. As the fish shifted from planktivorous to herbivorous feeding 
habit, their RLG increased subsequently. 
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Table 4. Gastro-somafic index and empty gut % of L. gouim in difTerent 
months 
Month 
Oct 
Nov 
Dec 
Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
Sep 
GSI 
4.80 
5.20 
4.09 
3.05 
3.26 
4.05 
4.25 
3.30 
3.10 
2.60 
2.50 
3.02 
Male 
Empty gut % 
10 
8 
15 
20 
15 
12 
15 
20 
25 
40 
26 
10 
GSI 
4.50 
4.73 
4.00 
2.70 
3.02 
3.06 
3.85 
2.57 
1.50 
1.16 
1.05 
2.30 
Female 
Empty gut % 
15 
10 
25 
30 
20 
18 
20 
50 
80 
90 
70 
7 
* Values are mean of 24 month data. 
Table 5. Gastro-somatic index and empty gut % in different size-groups of L. 
gonius 
Size-group (mm) GSI Empty gut % 
100-200 5.3 12 
200-300 3.5 30 
300-400 2.8 36 
400-500 2.5 45 
Table 6. Gastro-somatic index and empty gut % during different stages of 
maturation in L. gonius 
Stages of life 
Immature 
Maturing virgin or 
Ripe 
Maturing 
Ripe 
Spent 
GSI 
4.5 
3.8 
5.3 
2.5 
3.2 
Male 
Empty gut 
10 
30 
5 
75 
50 
% GSI 
4 
3.1 
4.8 
1.1 
1.7 
Female 
Empty gut % 
15 
40 
8 
90 
65 
Table 7. Relative gut length in different size-groups of Z» gonius 
No. of observation Size-group (mm) RLG(mm) 
45 
35 
50 
25 
40 
30 
25 
30 
26 
18 
<50 
50- 100 
100- 150 
150-200 
200 - 250 
250 - 300 
300-350 
350 - 400 
400-450 
450-500 
25.60 
52.00 
67.20 
71.00 
85.00 
104.04 
110.20 
129.00 
125.00 
131.50 
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Chapter V 
MATURITY AND BREEDING OF LABEO GONIUS (HAM.) 
FROM THE RIVER BRAHMAPUTRA 
Introduction 
The study of maturity and breeding of a fish is important as it 
provides information on the size and age at first matunty, 
synchronization of maturity in the two sexes, breeding behaviour, 
breeding season, frequency of breeding, fecundity and its relation with 
size and age. The information on breeding biology is important for 
fishery regulations, exploitation and conservation measures. The 
sustenance of population depends on the availability of adequate 
breeding population in an environment, and its capacity to produce in 
sufGcient number. Fish are known to exhibit extreme variations in their 
breeding biology. Species-wise information on the subject is, therefore, 
warranted. 
Numerous workers in India and abroad have contributed to the 
study of above aspect of fishery biology (Hickling and Rutenberg, 1936; 
Hickling, 1940; Allen, 1951; Simpsoal951; Alikunhi, 1956; Bagenal, 
1957, 1963, 1971, 1973, 1978; Qasim and Qayyum, 1962,1963; 
Hardisty, 1964; Qayyum and Qasim, 1964; Bhatnagar, 1972; 
Parameswaran e/a/„ 1970, 1972, 1974; Saxena, 1972; Varghese, 1973; 
Rao, 1974; Sobhana and Nair, 1974, Murty, 1975; Siddiqui et ai, 
1976,1977; Raina, 1977; Joshi and Khanna, 1980; Pathani, 1981, 
Nautiyal, 1985; Somvanshi, 1985; Dobriyal, 1988; Jessop, 1993; Kurup, 
1994; Gaur and Pathani, 1996; and Kalita and Rath, 2000). However, 
information on fishes fi^om North-eastern region of India remained 
fi-agmentary. Sen (1982) estimated the fecundity of four species of 
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Garra from Meghalaya. Das (1989) determined the fecimdity of for tor 
and T. putitora from the river Jia Bharali, Assam. Other work on 
breeding biology of fishes from North-east are those of Parameswaran et 
al. (1970), Rao and Pathak (1972), Kaur (1981), Rao and Mahanta 
(1981), Biswas (1982), and Das (1990). 
L gonitis (Ham.) is one of the important medium size 
freshwater carps of India. Several workers have studied the reproductive 
biology of this fish in the past (Mookerjee and Ganguly, 1949; Ray et 
ai, 1969; Chondar, 1970; Paramesawaran et al, 1974; Siddiqui et al., 
1976; Unnithan, 1978) but no work seems to have been made on this 
fish from the river Brahmaputra 
In die present study, e£foits have been made to examine the 
condition of the gonad and reproduction, sex ratio, spawning season, 
gonadosomatic index, ova diameter, size frequency distribution of ova in 
different months, fecundity and its relationship with other body 
measurements in L gonius from the river Brahmaputra. 
Materials and Methods 
During the present study monthly samples were collected from 
Uzan Bazar fish landing centre. A total of 500 fish specimens of 
different size-groups, ranging from 100 to 496 mm in total length, were 
examined over a period of two years, from October, 2000 to September, 
2002. 
Maturity 
After recording the necessary morphometric details, each specimen 
was dissected, the gonad was carefriUy removed, weighed and examined 
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to determine the stage of maturity following the scheme proposed by 
Qayyum and Qasim (1964b). 
Sex ratio 
The sex ratio was determined with reference to size and month. 
Size at first maturity was taken as the size at which 50% of the 
population matured. 
Gonadosomatic index (GSI) 
The gonads were weighed to the nearest O.lg, and fixed in 10% 
formalin for further studies. GSI, which expressed the weight of the 
gonad as a percentage of total body weight, was calculated using the 
following formula: 
GSI = Weight of gonad (g) / Total body weight (g) x 100 
Ova diameter 
For the study of size fi"equency distribution of ova in different 
months, random samples of over 100 ova were taken from each ovary. 
Individual ova diameter was measured with the help of an ocular 
micrometer following the method described by Clark (1925, 1934), and 
Jhingrane/a/. (1969). 
Fecundity 
Fully mature fish, collected just before spawning, was considered 
for fecundity studies. From these fish the ovaries were taken cut, soaked 
on to a blotting paper, and their weight taken on a sensitive chemical 
balance. For determining the fecundity, three sub-samples of 100 mg 
each were randomly taken from anterior, middle and posterior regions of 
the ovary of each specimen. Before counting, the eggs were treated with 
Glison's solution. The number of eggs in each sample was counted 
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under a binocular microscope and their total number estimated in each 
ovary using the following formula: 
F = S X OW 
Where, 
F = fecundity 
S ^ average no. of eggs obtained from 3 different sub-samples of 100 
mg each 
OW = weight of the ovary (g) 
Apart from absolute fecundity, relative fecundity was also 
calculated according to the following formula (Hardisty, 1964): 
Relative fecundity = Total number of eggs in the ovaiy/Body weight (g) 
The relationship between fecundity and total body length, 
fecundity and body weight, fecundity and weight of the ovary were 
examined and transformed into logaritimiic form Log Y= log a +b log X 
Results -V ' ^ S 8 C 3 \ 
r \ - c c , :• - . . • • ^ 
Sex ratio 
•:ii~: . *=" 
Sex ratio of I. gonitis in different months of tiSe year ranged from 
1:0.80 to 1:1.64. The average ratio of male to female over the period of 
study was found to be 1:1.14. From September to February, the males 
dominated the population with a ratio of 1:0.88. During the breeding 
season, from May to August, the females dominated significantly over 
the males. The male: female ratio during this period was 1:1.53 (Table 
1). There was no significant deviation in observed sex ratio from 
expected 1:1. Variation in sex ratio was also evident in different size-
groups of/-, gonius. The ratio of male to female was significantly higher 
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(1: 0.74) in fish of lower size-group (150 to 250 ram, total length). In 
higher size-group (250 to 450 mm, total length), the pattern was found 
to be opposite, with females dominating over the males. The sex ratio in 
this size-group remained as 1: 3.38 (Table 2). 
Stages of maturity 
The ovaries of L gonius were arbitrarily classified into the 
following five stages of maturity on the basis of macroscopic and 
microscopic observations: 
1. Immature: Characterized by very small, transparent sexual 
organ, close to vertebral column; eggs visible to naked eye, 
colourless to grey; ova diameter ranged from 0,032 to 0.240, 
wiA an average of 0.129 mm. 
2. Maturing virgin and recovering spent: Sexual organ 
translucent, grey to red, with a length half or more than half of 
the body cavity; eggs small with nucleus visible with a 
magnifying glass; ova diameter ranged from 0.129 to 0.481 
mm, with an average of 0.31 mm. 
3. Maturing gonad: Opaque, reddish with blood capillaries, 
extending over half of the body cavity; eggs appearing as 
whitish granule, visible to naked eye, formation of yolk granule 
and nucleus visible slightly; ova diameter ranged from 0.481 to 
1.07 mm, with an average of 0.77 mm. 
4. Mature and ripe: Sexual organ occupying the entire body 
cavity (Plate 11-12); eggs opaque, round and distinct, nucleus 
not visible. In males, milt oozing out with a slight pressure. 
Ova diameter ranged from 1.07 -1.391 mm, with an average of 
1.23 mm. 
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5, Spent: Ovaries flaccid, with few mature eggs; majority of ova 
were small, transparent, invisible to naked eye. No opaque eggs 
left in the ovary; ova diameter ranged from 0.07-0.26 mm, with 
an average of 0.165 mm. 
Testes becoming distinct and lobular with the advancement in maturity 
(Plate 9-10). 
Size at first maturity 
Male fish were found to mature earlier and at smaller size than 
the female. The smallest mature male encountered during the study 
measured 172 mm in total lengtii and 52 g in weight, while Ae smallest 
immature female measured 186 mm in total length and 67 g in weight. It 
was observed that 50% of male fish matured at Ae total length of 190 
mm, whereas 50% of females matured at 200 mm. 100% maturity in 
male fish were found at the total length of 230 mm. In female, 100% 
maturity was seen at the total length of 270 mm. At the body weight of 
70-90 g, 50% male population attained maturity. At 170-180 g body 
weight, half the female populations were found mature. 100% maturity 
in male and female fish occurred between of 130-160 g and 280-300 g 
body weight, respectively (Fig. 1). 
Spawning season 
The percentage of fish of different maturity stages observed over 
a year gives sufficient idea about its breeding season. In L gonius, 
immature fish were encountered throughout the year. Individuals with 
maturing gonad appeared for the first time during March and became 
predominant in April. Fully mature gravid fish appeared in May and 
their percentage increased from June to July. In late July, a few spent 
fish appeared. The maximum percentage of spent fish and absence of 
ripe fish were noticed during August, confirming that spawning season 
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of L gonitis in the North-east remains restricted to late July and August 
(Fig. 2). 
Spawning periodicity and spawning behaviour 
The ova diameter frequencies of L gonius (Fig. 3) showed 
presence of single batch of eggs, suggesting that the fish spawn only 
once during the short spawning season. Immature eggs below 0.16 mm 
diameter were present in all the ovaries. During March when maximum 
(40%) fish were in maturing stage, eggs formed a mode at 0.65 mm. The 
mode shifted to 0.75 during April, hi May and June, fish were in fiilly 
ripe condition, forming modes at 0.88 mm and 1.10 mm, respectively. In 
July, the mode occurred at 1.20 mm. The biggest ova size recorded was 
1.35 mm. During August, examination of spent ovaries revealed die 
presence of only immature eggs, averaging 0.25 mm in diameter, 
thereby indicating towards complete shedding of ova. Thus it can be 
concluded that the individual fish as well as its population as a whole 
spawn for a very short period from late July to August. 
Gonadosomatic index (GSI) 
Monthly variation in GSI showed almost similar trend of changes 
in both the sexes. The GSI registered the maximum value in June in 
male and in July in female (Fig. 4a). The seasonal changes in GSI of 
male fish were not as distinct as in female. The minimum (0.44) GSI in 
male was registered during September. A gradual increase in GSI was 
observed from November onwards which reached its peak (9.71) in 
June. In female, the GSI remained low (0.47 to 0.71) from November to 
December. A rapid increase in its value was observed from February 
onwards. In August, ±e GSI declined sharply, indicating towards 
shedding of gonadal product. The appearance of a few spent fish during 
late July followed by a drastic fall of GSI in August, indicate that L 
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gonius spawn from late July to August. GSI in both the sexes were 
found to increase with the increase in water temperature (Fig. 4b). 
Fecundity 
Fecundity was studied in 80 specimens, measuring 220-496 mm 
in total length, with ovarian weight ranging from 12.72 to 245 g. The 
fecundity was found to range from 18,697 to 2,03,233 with an average 
of 99,098. The relative fecundity was found to range from 127.8 to 
215/g, with an average of 198/g body weight. The number of ova per 
mm body length and per g ovary weight were 271 and 1,302, 
respectively. 
Relationship between weight of the ovary and total body length 
The relationship between ovarian weight and total body length 
(TL) has been found to be linear and expressed by the equation Log OW 
= -16.677 + 3.590 log TL. The weight of tiie ovary was found to 
increase sharply with increase in total body length (Fig.5a). The 
coefficient of correlation for the relationship was positive and highly 
significant (r = 0.961). 
Relationship between fecundity and total body length 
The relationship between fecundity and total body length (TL) 
has been expressed by the equation Log F = -5.131 + 2.848 log TL. 
The exponential value was found close to 3. indicating that the fecundity 
of L gonius is related to the cube of the total length. The relationship 
was linear and positively correlated with fecundity (Fig.5b). The 
coefficient of correlation for the relationship was significant (r = 0 .878). 
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Relationship between fecundity and body weight 
The relationship between fecundity and the body weight (BW) 
was expressed by the equation Log F = -5.785 + 0.917 log BW. The 
relationship was found to be linear (Fig.5c). The coefficient of 
correlation was positive and highly significant (r = 0.968). 
Relationship b^ween fecundity and weight of the ovary 
The relationship between fecundity and ovarian weight has been 
expressed by the equation Log F = -8.249 + 0.720 log OW. The 
relationship was linear (Fig.5d). The coefficient of correlation for the 
above relationship was highly positive and significant (r = 0.957). The 
minimum (18,697) number of eggs were obtained at tiie ovarian weight 
of 12.72 g and the maximum (2,03,233) at 245 g. 
Reiatiortship between fecundity and length of the ovary 
The relationship between fecundity and length of the ovary (OL) 
has been expressed by the equation Log F = -6.663 + 1.777 log OL. The 
relationship was linear (Fig.5e). The coefficient of correlation was 
positive and significant (r = 0.736). 
Discussion 
Observations on maturation of gonad, size fi-equency distribution 
of ova and gonadosomatic index indicate that L gonius fi^om the river 
Brahmaputra breeds only once during the spawning season in a 
synchronized manner. The breeding season of the fish appeared to be 
short, lasting for two months firom July to August. All the ova are shed 
in a single spawning act. The phenomenon is generally reported in 
species having unimodal distribution of mature ova, distinct from 
immature ones (Prabhu, 1956; Qasim and Qayyum, 1962). Early 
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spawning of carps in Assam during April and May has been reported by 
Parameswaran et ai (1970) but during the present study spawning in L 
gonius was found to commence from July and continue up to August. 
Siddiqui et al (1976) reported spawning in the same species from July 
to August in the river Kali. Similar trends were observed in other 
cyprinids from other parts of hidia (Khan, 1924; Ahmad, 1936; 
Alikunhi, 1956; Qasim and Qayyum, 1962; Chakrabarty and Singh, 
1963; Natarajan and Jhingran, 1963; Karamchandani et al, 1967; and 
Chondar, 1970). 
GSI in L. gonius was observed to vary with season. A gradual 
and distinct development of gonad was seen to begin from March, 
reaching its peak during June in male and during July in female. 
Thereafter, tiie GSI declined abruptly. Seasonal changes in GSI were 
more distinct in female than in male fish. 
Physico-chemical factors such as light, temperature, pH, rainfall, 
sudden increase in water level, increased dissolved oxygen are 
considered important for natural spawning of the Indian carps, including 
L. gonius. Long photoperiod and increased temperature during June and 
July appeared to stimulate spawning in L gonius. In the river 
Brahmaputra (see Ch^ter I), water temperature during the above period 
ranged from 4.5-2S.3X. Slightly alkaline pH (6.9-7.2) and total 
alkalinity (39.9-60.5 mg/1) were also noticed in the river water during 
June-July. Dissolved oxygen which was found to fluctuate between 
4.0-4.6 mgA could also be one of the stimulating factors for the 
spawning of the carps. Low pH and low alkalinity, coupled with abrupt 
rise in water temperature, were reported to be favourable for the 
spawning of P. sarana (Chaudhuri, 1962). The maturation, breeding 
season and duration of spawning in fishes have a direct relationship with 
the monsoon cycle (Qasim and Qayyum, 1962). Heavy monsoon 
showers occur in Assam during July, which continue up to August. 
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spawning in L gonius was found to coincide with the period. Onset of 
monsoon is generally earlier in Chittagong (Bangladesh) hence the 
Indian major carps are reported to breed early, from April onwards, in 
this region (Hora, 1945; Ahmad, 1948). It may be pointed out that 
during July and August river water become highly turbid and the water 
current also increases due to heavy rain, and these could also be 
important in stimulating L gonius to spawn. Numerous floodplain 
wetlands connected with the Brahmaputra river usually get inundated 
during rainy season and these provide a suitable spawning ground for 
this fish. Interestingly, the fish were found to select a suitable place in 
these sites for spawning. 
The overall sex ratio of 1:1.14 in the population indicated a sUght 
domination of female over male in L gonius. There was no significant 
departure from 1:1 ratio, excepting in breeding months. Siddiqui et al 
(1976) reported slightly higher sex ratio (1:1.86) in L gonius from the 
river Kali. Sex ratio of 1:1 has also been recorded in other carps, 
namely, Cirrhinus mrigal, Catla catla and L rohita (Chakrabarty and 
Singh, 1963; Natarajan and Jhingran, 1963; Khan, 1972). hi smaller 
size-group, males were dominant, probably due to their higher growth 
rate in juvenile stage. Smaller fish, being active, were more vulnerable 
to catch. Sex ratio favoured females significantly in larger size-groups. 
This may be attributed to their sluggishness and selectivity of gears to 
catch them. The dominance of male over female in smaller size-group 
and that of female in lager size-group were evident in other fish species 
as well (Mc.Fadden and Cooper, 1962; Bailey, 1963; Bhatnagar, 1972; 
Vinci and Sugunan, 1981). Differences in sex ratio at different sizes 
were also reported by Nikolsky (1963). 
Male fish matured at a smaller length (172 mm) than the female 
(186 mm) in L gonius. Maturity at smaller length in male (142 mm) and 
female (188 mm) was observed by Parameswaran et al. (1974) in L. 
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gonius from the tanks of Sibsagar. Unnithan (1978) also reported similar 
findings for this fish. Mature male fish were also encountered earlier 
than the female and continued to be present till August. Occurrence of 
mature male fish for a longer period presmnably ensured maximum 
fertilization. Similar fact has been reported in several other fish species 
(Qasim and Qayyum, 1962; Parameswaran et aL, 1974). 
In fully mature L. gonius, ova diameter was seen to range from 
1.07 to 1.35 mm. The average diameter of mature ova was almost 
similar in fish of different size-groups. Similar findings were made on L 
rohita (Khan, 1972) and L gonius (Siddiqui et aL, 1976). 
In the present investigation, absolute fecundity or the total 
number of ripe eggs produced during a single breeding season by the 
fish was found to range from 18,697 to 2,03,233 in L gonius of 220 to 
496 mm total length. For the same species, Parameswaran et al (1974) 
observed absolute fecundity in the range of 9,892 to 2,99,999 from the 
tanks of Assam. Joshi and Khanna (1980) reported that absolute 
fecundity of this species ranges from 47,168 to 3,80,714 in fish from 
Nanaksagar Reservoir. Chondar (1970) observed absolute fecundity 
value ranging from 2,73,955 to 5,39,168 in fish from Keetham lake, 
Agra. 
The relative fecundity was found to range from 126 to 215 ova/g 
body weight in L. gonius from the river Brahmaputra. However, 
relatively higher values, 254.75 and 271 ova/g body weight were 
reported for this species by Parameswaran et al. (1974) and Joshi and 
Khanna (1980), respectively. Various other investigators also calculated 
the relative fecundity in other fish species from different water bodies. 
The relative fecundity of 256 ova/g body weight was observed in L 
rohita (Varghese, 1973) and 252 ova/g body weight in L. calbasu 
(Pathak and Jhingran, 1977). In Cyprinus carpio communis, relative 
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fecundity was observed to be 155.9 ova/g body weight (Parameswaran 
et al, 1972). Babu and Nair (1985) reported the value of 999 ova/g body 
weight fox Amblypharyngodon chakaiensis. 
The above observations support the finding of Nikolsky (1963) 
that fecundity in a fish species may vary from population to population. 
Although fecundity is a phylogenic character, it is found influenced 
greatly by various environmental factors like food supply, raiirfall, 
salinity, etc., which a fish may encounter during its life. Variations in 
fecundity with time and space have also been reported by other workers 
(Pankhurst, 1988; Belle/a/.. 1992). 
A linear relationship was noted between fecundity and TL in L 
gonius fi'om the river Brahmaputra. A high degree of correlation was 
found between fecundity and total length of this species, with 
exponential value being nearer to 3, indicating that fecundity in L 
gonius follows the cube law. The observed linear relationship between 
fecundity and total length find corollary in the work of several other 
workers on Indian fishes (Sarojini, 1951; and Pillay, 1954). Similarly, a 
cube relationship between fecundity and fish length was noted by other 
workers as well (Simpson, 1951; Bagenal, 1978; and Biswas 1982). In 
contrast, a non-linear relationship was reported for L gonius by 
Parameswaran et al (1974) and Siddiqui et al. (1976). 
In the present study, fecundity was, however, found to be more 
related to the weight than the length of the fish. The straightline 
relationship between fecundity and fish weight has been reported in 
various fish species, including L. gonius by Bagenal (1957), 
Parameswaran et al. (1974), Varghese (1973), Qayyum and Qasim 
(1964c), Raina (1977), Agarwal (1996), Dobriyal (1988), and Jessop 
(1993). 
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A linear relationship during the present study between ovarian 
weight and fecundity indicates that fecundity increases in proportion to 
the weight of the ovary. Similar linear relationship was reported by 
Parameswaran et ai (1974) and Siddiqui et al (1976) in L gonius. 
Parameswaran et ai. (1972) in Cyprinus carpio, Somvanshi (1985) in 
Gana mullya, and Das (1990) in G, lissorhynchus and Acrossocheiius 
hexagonolepis. On the contrary, a non-linear relationship between 
ovarian weight and fecundity has also been observed in some fish 
species (Bagenal, 1957; Gaur and Pathani, 1996). 
Summary 
The average sex ratio of L gonius from the river Brahmaputra 
was found to be 1; 1.14. The male attained maturity at 172 mm while the 
female at 186 mm total body length. 
The spawning season of the fish commenced in late July and 
continued up to August. The ovary contained a single batch of ova and 
spawned only once during the year. Rise in water temperature and heavy 
showers and other physico-chemical factors appeared to stimulate the 
spawning of this species. 
The gonadosomatic index was found to reach its peak value in 
male and female during June and July, respectively. 
The fecundity in L gonius ranged from 18,697 to 2,03,233, with 
an average of 99,098. The fecundity followed the cube law with respect 
to fish length. Fecundity seemed more related to weight than the length 
of the fish. 
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The observations on various aspects of breeding biology of L 
gonius from the river Brahmaputra were generally comparable with the 
fmdings on several other species of Indian carps. 
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Table 1. Sex ratio of L. gonius in different months 
Month No. of males No. of females Per cent males Per cent females Sex ratio 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
Jun. 
Jul. 
Aug. 
Sep. 
Average 
23 
22 
30 
23 
27 
14 
15 
11 
15 
17 
17 
21 
20 
21 
28 
19 
25 
17 
22 
16 
23 
28 
26 
17 
53.48 
51.16 
51.72 
54.76 
51.92 
45.16 
40.54 
40.74 
39.47 
37.77 
38.63 
55.26 
47.28 
46.51 
48.83 
48.27 
45.23 
48.07 
54.83 
59.45 
34.04 
60.52 
62.22 
59.09 
44.73 
52.71 
1:0.86 
1:0.95 
1:0.93 
1:0.82 
1:0.92 
1:1.21 
1:1.46 
1:1.45 
1:1.53 
1:1.64 
1:1.52 
1:0.80 
1:1.14 
Values are mean of 24 month data 
Table. 2. Sex ratio in different size-groups of L. gonius 
Length group Male Female 
(mm) 
150-250 130 97 
Male: Female 
1:0.74 
250-450 34 115 1:3.38 
Male 
Female 
Length (mm) 
Fig. 1. Per cent frequency distribution in mature male and female U gonius 
in relation to total length 
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Plate 9. Mature testis in L. gonius 
Plate 10. Mature testis ( stage IV ) of i . gonius 
Plate 11. Fully mature ovary ( stage fV ) in L. gonius 
Plate 12. Fully mature ovary of Lgonius 
Chapter VI 
FISHERIES OF LABEO GONIUS (HAM.) IN THE RIVER 
BRAHMAPUTRA 
Introduction 
The fish fauna of Assam constitutes as much as 81.6% of the 267 
species reported and recorded from the North-eastern region of India 
(Sen, 2000). The river Brahmaputra and its tributaries, and associated 
flood-plain wetland harbour a rich fish fauna, which includes both warm 
water and coldwater forms. The vast and varied fish fauna of the 
Brahmaputra drainage include 218 species, belonging to 104 genera, 
under 37 families and 10 orders. The fishery resources of the river 
Brahmaputra were investigated by numerous workers in the past (Pillay 
and Ghosh, 1958; Motwani et al., 1962; Sen, 1978, 2000; Singh et ai, 
1982; Choudhury et al, 1980, 1982; Choudhuiy, 1987; Dutta, 1983; 
Sen, 1985; Choudhury and Yadava, 1986; Kumar, 1986; Kolekar and 
Choudhuiy, 1989; Sinha, 1994; Yadava and Chandra, 1994; Sugunan, 
1998; Bordoloi, 2000; and Bhattacharjya et aL, 2001). Most of these 
workers dealt mainly with the identification and distribution of the 
ichthyospecies in the Brahmaputra drainage. Reduction in fish 
production in the region due to habitat modification, over exploitation 
and other anthropogenic causes has also been reported (Choudhury and 
Yadava, 1986; Agarwal, 1994; Sinha, 1994; and Sarkar and Ponniah, 
2000). L. gonius (Ham.), locally known as Kurhi, is a medium-sized 
carp available in the water bodies of Assam. The Brahmaputra and the 
Barak river of Assam and their tributaries form bulk of the fishery of L 
gonius from the North-eastern region. It also constitutes a sizeable 
fishery in other parts of the country (Dwivedi and Chondar, 1977; and 
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Unnithan, 1978). In Bangladesh, a good percentage of the catch of L. 
gonius is sun dried and exported as dry fish. The demand of A. gonius in 
Assam is very high and the fish fetches a good price almost throughout 
the year. However, detailed information about landing and fisheries of 
this species fi"om the river Brahmaputra is not available. Some work on 
the trend and seasonal indices of fish catch statistics fi-om Uzan Bazar 
fish landing centre was carried out by Choudhury et al (1980). During 
the present investigation some information was collected on the fisheries 
of L. gonius in the river Brahmaputra. 
Materials and Methods 
The data for the study was obtained from Uzan Bazar fish landing 
centre, Guwahati during the period fi-om October, 2000 to September, 
2002. The record of fish landing was made daily at the above centre. 
The estimation of catch was done by eye estimation as well as by 
counting the number of basket or boat, and estimating tine catch in each 
basket or boat. Fish landing data for the year prior to the above period 
was obtained from the Annual Reports of Central Inland fisheries 
Research Institute (Anon., 1997-98; 1998-99). 
Results 
The landing of L gonius at Uzan Bazar gave an idea about the 
relative abundance and seasonal fluctuation in the fishery of this fish 
from the Brahmaputra river near Guwahati. Total landing of the species 
during the year 2000-01 and 2001-02, and the percentage composition of 
the fish in the total landing have been shown in Table 1- 2. The landing 
data over the period of study indicates that the fishery of this species in 
Assam commences in July and continues till December, the peak fishing 
season being July-August. 
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The total fish landing at Uzan Bazar fish landing centre was 
258.85 tonnes during the period 2000-01, with an average of 709.17 kg 
day "'. The catch was represented by miscellaneous species (37.72%), 
followed by minor carp (34.32%), major carps (16.05%), catfishes 
(5.65%), featherbacks (2.48%) and Hilsa (3.77%). Among minor carps, 
the contribution of Cirrhinus reba was the highest (55.04%), followed 
by L bata (33.50%) and L gonius (11.45%). The annual landing of L. 
gonius for the year 2000-01 was 10.27 tonnes, which constituted around 
3.96% of the total catch. The maximum landing (2.25 tonnes) of the fish 
was recorded during the month of August, wherein it contributed around 
6.46% of the total catch, while the lowest landing (0.03 tonnes) occurred 
during March (Fig. 1). The average landing of this species during 2000-
01 was found to be 28.13 kg day '*. 
During 2001-02, the total fish landing at Uzan Bazar was 608.72 
tonnes, with an average 1667.72 kg day "\ The catch was mainly 
represented by miscellaneous species (39.41%), minor carps (34.75 %), 
major carps (15.89 %), catfishes (5.03%), featherbacks (1.27 %) and 
Hilsa (3.64 %). During this period, among the minor carps the 
contribution of L. bata was the highest (49.43 %), followed by C. reba 
(40.08 %) and L. gonius (10.47 %). The landing of L. gonius increased 
substantially to 22.66 tonnes in the year 2001-02. Monthly catch of this 
fish was found to fluctuate between 0.04-10.66 tonnes, contributing 
around 3.72% of the total catch. The maximum landing (10.66 tonnes) 
was recorded during September and the minimum (0.04 tonnes) during 
February (Fig. 1). The average landing of L. gonius during the above 
period was 62.08 kg day ~'. 
The annual landing of L. gonius seemed to fluctuate between 
6.11-18.99 tonnes during 1997-2002 (Fig. 2). During 1997, the landing 
of this fish was 9.86 tonnes, which was around 4.15% of the total catch. 
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The catch dechned to 7.56 tonnes in 1998, forming 5.48% of the total 
catch but increased again to 10.27 tonnes in 1999. hi the year 2000, a 
sharp decrease m catch (6.11 tonnes) was noticed, which was followed 
by a sharp increase in subsequent years. 
The maximum landings were reported for fish of 1- year age 
group, up to 150 mm in total length. The size frequency composition of 
L. gonius, as obtained from Uzan Bazar fish landing centre, for the years 
2000-2001 and 2001-2002 have been given in (Fig. 3-4). 
The size fi*equency distribution of the catch for 2000-01 showed 
that the fish of 1-2 year age groups formed approximately 50% of the 
catch, while the rest was formed by 3,4 and 5-year age groups. 
During 2001-02 fish of 1-year age group contributed 60% of the 
total catch, while the rest was contributed by fish of 3, 4 and 5-year age 
groups. 
The retail price of L. gonius was found to fluctuate between 
Rs. 100-170 kg"', depending upon size, season and condition of the fish. 
During festive season, however, the fish fetches a still higher price. 
Fishing gears 
Fishing is an essential part of fishery biology in relation to 
capture fishery. Use of various fishing gears depends on the nature of 
water bodies as well as types of fish species. The Assam valley includes 
different ethnic groups who use different fish capturing methods and 
gear technology, some of these are coiiunon while others restricted to a 
particular area. The important fishing gears observed to be employed for 
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catching L gonius and other fish species, round the year, fi-om the river 
Brahmaputra were as follows: 
Cast net (Ashra or Khewalijal) 
It is a circular net having the shape of a large umbrella with 
sinkers around the margin (Fig. 5a). A strong cord is attached to the 
apex of the umbrella. The net is made up of cotton or nylon thread, and 
the mesh size generally ranges fi-om 1.5 to 3.0 cm, the height and 
diameter of the net being 2.5 and 3.0 m, respectively. The net is widely 
used in weed-fiee water, and is commonly used for catching L gonius 
firom the river Brahm^utra during dry season (Plate 13). 
Gill net (Lengi or Koi lengi Jal) 
This is a wall-like net. The head rope is provided with wooden 
floats while the bottom rope is provided with sinkers made up of earthen 
ball (Fig .5b). The net is about 10 metre in length and 0,5 to 0.75 m in 
height, with mesh size ranging between 1.5 to 3.0 cm. It is made up of 
nylon. The net is fixed in the night and generally lifted in the morning. It 
is extensively used for catching L gonius. 
Drag net (Tana or Fast Jal) 
This net is of enormous length. The upper margin of the net is 
supported by a strong rope, provided with a large number of floats made 
of plastic, rubber or wood (Fig. 6a). One end of the net remains on the 
bank of the river while a boat carries the rest of the net which spreads it 
out in water, in a semicircular way, bringing the other end of the net to 
another point on the bank of the river bank. The two ends of the net are 
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dragged by two groups of fishermen. The fishes encircled in the net are 
caught. 
Bag net (Tangoni or Susoni Jal) 
It is a kind of bag net. The net varies between 2.7 to 3.0 m in 
length and 1.5 to 1.1 m in breadth, and the height is about 1.2 m. The 
mesh size varies from 2.5-5.0 cm (Fig. 6b). Floats are used on the float 
line, which is the upper portion of the net, whereas sinkers are used in 
the lower portion. Two strong bamboo poles are fixed on both the 
vertical sides of tiie net. The net q)pears like a bag during operation. 
hfoiJal 
It is a bag-like net, made up of two pieces joined together 
vertically, and in between them, at frequent intervals, are some circular 
pockets. These pockets are provided with lead sinkers (Fig. 7a). The net 
at its free end has rope knots at 30 cm interval where strong bamboo 
pole is fitted during operation. Two heavy weights made of clay are also 
fitted at the two ends of the net. One or two strong rope is laced in the 
middle or comer of the bamboo pole for dragging the net by fishermen. 
In the case of bigger net, many ropes are attached to the bamboo pole to 
be pulled by several fishermen. Cotton or hemp twine is used for making 
the net. The mesh size varies from 1.25-2.5 cm. 
Dip net (Pahh Jal) 
Pahh jal is triangular in shape with small (1.25-2.50 cm) and 
rectangular mesh (Fig. 7b). The two sides of the net are fixed to bamboo 
poles giving it a triangle shape. A bamboo stick termed toni fixes the 
two bamboo poles firmly. The net forms a kind of bag posteriorly, and 
72 
fishes are entrapped in it while in operation. Nylon or cotton hemp is 
used for making the net. Pahh jal is generally operated from a boat. 
Dip net (Ghukutajal) 
Small-sized Pahh jal is known as Ghukuta jal. The length of 
Ghukutajal is around 7.6 m and its breadth measures 1.3 m. Its mesh 
size varies but is usually 1.25 cm and rectangular (Fig. 8a). The Ghukuta 
net is constructed by assembling two light bamboo poles, crossing each 
other near one end, which gives the net a triangular shape. Individual 
fisherman operates the net without any boat. 
Dip net (Tongi or Parange Jal) 
It is also a kind of dip net and is rectangular in shape. Its length is 
1.2 m and breadth 1.8 m but the size varies according to the convenience 
of the fishermen. The four comers of the net are fixed by two bamboo 
sticks, which are semicircular in shape and joined in the middle by 
bamboo pieces or tongi (Fig. 8b). The basal portion of the handle is 
round and smooth while the abdominal portion acts as a fiilcrum for the 
handle or as a lever. When a Tongi jal is operated from a boat, the 
anchor-shaped basal portion of the handle is fixed to a particular 
substratum. 
Dip net (Dheki or Ghat Jal) 
It is a bigger variety of dip net generally operated in rivers. It has 
a wide mouth fixed to a stand of three bamboo poles. The other three 
ends of the bamboo stand are tied together with the apex of the net, 
giving it a conical sliape (Fig. 9). The mesh size is broader at the anterior 
end, about 4.5 cm. In the middle portion of the net the mesh size 
73 
measures 5.0 cm, while at the posterior most end it is about 2.5 cm. The 
whole net is fixed to a stage or platform made up of bamboo pieces or 
fixed to a boat and placed in the river-bed (Plate 14). 
Hook and long line 
Hook and long line are extensively used during dry season for 
capturing L genius. Using this method, the fishermen get a regular catch 
of fish throughout the year and a sizeable number of fish are caught by 
this method. Hook is connected to a long bamboo stick. Above the hook 
a float is kept tied with the line, which helps to keep the hook floating 
above the river-bed. Often a number of individual baited hooks, with 
individual float, are vertically suspended fi*om die horizontal main line 
thread. The length of the long line varies fi-om 10-50 m. Various kinds 
of baits are used but earthworm and cockroach are generally preferred. 
Small fishes and shrimps are also used witii equal effectiveness. 
Discussion 
L genius, an economically important medium-sized carp, 
supports a significant fishery in the river Brahmaputra. Landing data of 
L genius from Uzan Bazar fish landing centre over a period of five 
years (1997-2002) showed that from an annual landing of just 9.86 
tonnes in 1997 the catch rose to 18.9 tonnes in 2002. This increase in 
fish landing could be attributed to increase in fishing effort as well as 
advancement in craft and gear technology, although these factors also 
appeared to lead to over exploitation of the species. Total fish landing 
which was 116 tonnes in 1997 reached 608.72 tonnes in 2001-02 at 
Uzan Bazar fish landing centre. The increase observed in fish landing in 
recent years is also a resuU of merger of Uzan Bazar fish landing centre 
with Fancy Bazar centre. 
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The present investigation revealed that fishery of L gonius in 
Assam commences in July and continues till December. The fishery of 
this species constituted 0.30-10.22% of the total fish catch from the river 
Brahmaputra in different months of the study period. The fish is 
reported to constitute a sizeable fishery in lakes and reservoirs in other 
parts of India as well. In Keetham lake it contributed 33% of the total 
catch (Dwivedi and Chondar, 1977). In the lakes of Udaipur region it 
constituted 3-17% of the total catch (Unnithan, 1978). A seasonal 
fluctuation in landing of L. gonius was noticed during the present study. 
The landing was found to increase considerably from July to December. 
From January to June a decline in fishery was observed in the river 
Brahmaputra. During 2000-01, fish of 1 and 2-year age groups 
contributed around 50% of the total catch, \ ^ c h increased to 60% of 
the total catch during 2001-02. It was interesting to note that during 
July- September about 60% of the total catch was contributed by 
juvenile fishes. 
L gonius fetches a good price in market almost throughout the 
year. The retail price of the fish during the period of study was found to 
fluctuate from Rs. 100-170 kg"'. The price fluctuated with size and 
season condition of the fish. During festive season, however, the fish 
fetches a higher price. 
A wide range of fishing gears were found to be operated round 
the year for catching L gonius and other fish species from the river 
Brahmaputra. Indigenous gears such as gill net, dip net, bag net, cast net, 
drag net, hook and long line are commonly used for the purpose. 
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Summary 
During 2000-01, the total fish landing at Uzan Bazar fish landing 
centre, Guwahati was 258.85 tonnes, of which the contribution of L 
gonius was 10.27 tonnes. It constituted around 3.96% of the total catch. 
In 2001-02 the total fish landing at the above centre was 608.72, tonnes 
with L gonius contributing 22.66 tonnes or 3.72% of the total fish catch. 
Fishery of this species was found to commence in July and continue till 
December in the river Brahmaputra. The peak fishing season was ft-om 
July-August The maximum landing were reported for fish of 1- year 
group, up to 150 mm in total length. The retail price offish during the 
period was found to fluctuate between Rs. 100-170 kg~^ \ Fishing gears 
such as cast net, gill net, dip net, bag net, drag net, hook and line were 
generally found to be used for catching L gonius and other fish species 
fi-om the river Brahmaputra. 
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Table 1. Fish landing (in tonnes) from Uzan Bazar flsh landing centre, 
Guwahati during diflerent months of the year 2000-01 
Month 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
Jun. 
Jul. 
Aug. 
Sep. 
Total 
Total fish landing 
45.48 
19.6 
11.93 
7.12 
8.85 
6.27 
11.27 
10.7 
8.59 
58.06 
34.81 
36.15 
258.85 
Landing of 
L gonius 
1.86 
0.36 
1.22 
0.14 
0.24 
0.03 
0.18 
0.12 
0.10 
2.18 
2.25 
1.59 
10.27 
% contribution of 
L. gonius 
4.08 
1.83 
10.22 
1.96 
2.71 
0.47 
1.59 
1.11 
1.16 
3.75 
6,46 
4.39 
3.96 
Table 2. Fish landing (in tonnes) from Uzan Bazar flsh landing centre. 
Guwahati during different months of the year 2001-02 
Month 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
Jun. 
Jul. 
Aug. 
Sep. 
Total 
Total fish landing 
36.43 
27.51 
16.35 
11.05 
12.72 
8.82 
17.23 
13.09 
13.08 
26.75 
223.55 
202.14 
608.72 
Landing of 
L. gonitis 
1.17 
0.74 
0.9.6 
0.25 
0.04 
0.12 
0.06 
0.04 
0.22 
1.15 
7.25 
10.66 
22.66 
% composition of 
L. gotiius 
3.21 
2.68 
5.87 
2.26 
0.31 
1.36 
0.34 
0.30 
1.68 
4.29 
3.24 
5.27 
3.72 
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